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Horak, ( W, and K. Slobodzian* "Influence of Instructional Structure and ' 
Lbeys of Contrdr^on Achievement of Pre service -Elementary Science = 
■ Teachers." - Journal of Research in Scie nce Teaching 17(3) : 213- 

5 * 222,' 1980, ; " ~ , ; m ; ,- 'V- V - 

Deseriptors^*eiassro,om Environment; College Science; ^Educational 
'*» Research; Higher Education;. Instructional Systems; *Locus of 
Control; *Preservice Teacher Education; ^Science Education; 
. it Teaching Methods . ' ' •• 

Expanded abstract and analysis prepared Especially tor I.S.E. by David 
^P. IJutfcs, University of Georgia, . • 1 • "" , , 

* * f 

Purpose • ' ■ ' ' - 

. • . " * * f 

• \ ^h^Purposd. of this study was to, extend the knowledge of how 
st udent aptitude (locus of control) may Interact with .instructional 
treatment (amount of structure) * to influence the outcomes of 'that '* < 

instruct ion. . ■ * • . 




■"Bases on aptitude treatment studies, it'Vas expected that the 
specific :kinds of psychological demands in an instructional treatment ' • ' 
may 'indeed interact to influence; the student's achievement. Thus locus 
J>f contrdl which dlstlnguishf s students along on internal-eternal " 
continuum may indeed tie 'expected to influence their achievement when 
the instructional method specif leaily relates to one's .personal 
involvement in the decisions 'about what to do next in achieving ' \ " , 

instructional . goals^/ The contrast in/highhow structure of the instructional 
procedure reflected this latter concern. * * 



Desig n and Procedure 

tisin^ a post-test- only' control group design, 9 3 college juniors and 
seniors ware randomly assigned to .two treatments. ' In one treatment, they 
had instruction based on high teacher atructure of the class activities 



which in the alternative treatment the students decided how and' when to 
accomplish the tasks, In addition to the locus, of control test s ! outcome 
variables of science content and process were developed and used* A 



Findings " * 

Two findings emerge in th±k study — -students in the teacher-structured 
classes did better on science process outcomes regardless of locus of 
control placement.- However* the student-structured classes did better / 
on the content test if they were .at the lower end of the locus of- control 
scale (internals) * f - 



:, m ABSTRACTOR'S ANALYSIS 

The contribution of this study to the aptitude X treatment interaction 
studies is excellent * especially as locus of* control influences these 
interactions. The interaction tHe authors found requires creative 
understanding and use by^ excellent teachers. To this extent the authors 
were able to relate a psychological process to an instructional method,. 
Howevet* the study could be strengthened if the manipulated variable of. 
the study (high or low structure) :had been more explicitly defined* It 
may indeed be that the amount of structure in both groups was the same 
but the source of that structure was quite different— a source from 
teacher or student, ,If indeed this is true, then finding an interaction 
betweenj A student's locus of control and the amount of control he/she 
had over instruction would seem logical* A second strengthening of the 
study would have been to examine interactions of the student variable 
locus of control, with stSlient behavior in both treatments, one of which 
encourages student control or structure and the other that encourages 
teacher 'control of the "students*, Knowing srhat students do and relating 
this behavior to achievement outcomes would have an evfeh richer meaning - 
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Lazarowitz 9 Reuven and Jehuda Huppert. "CompjM>is~Sn of Grade Distribution » 

Between Junior High School Biology .Students Taught by the Individualized 
Auto- Tutorial and the Frontal Class room- Laboratory Methods . " 
School Science and Mathematics 82(2) f 111-117, February, 1982, 

Deffcriptors^^Biology I ^Educational Research | ^Inefivi dualized 

Instruction; ;*Grade 9; Junior High Schools! Science Education; 

^Science Instruction; Secondary Education^ ^Secondary School 

Science 

Expanded abstract and analysis .prepared especially for 'I * S . li * by fiugene 
D* Gennaro ajid Steven J* RakoWi University ©f Minnesota, 



Purpose 

The study* carried out in Israel, seeks to determine, the instructional 
value of an individualized ^uto^tutorial (IAT) approach Compared to what 
the authors call the frontal classroom - laboratory (FCL) method. 

The experimenters predicted that the posttest achievement scores 
of IAT students would occur more frequently in the higher range of the 
measurement scale than those of the FCL students, and that their 
distribution would product an "abnormal 11 graph while the distribution 
of FCL student scores would .produce a ^, normal ,, one* 



Rationale * 1 ' 

The study is based on the work of -Postlethwait and associated auto- 

tutorial research* The prediction of .results was based on Bloom's theory 

< - * 

that mastery of learning can occur when sufficient time s self pacing, and ^ 
individualized learning methods are provided, to the student, and on 
Novak's assertion that "Mastery learning programs, where students have 
variable amourits of time to achieve success in learning a body of 
subject matter , can provide cognitive drive motivation to all students," 



Research Design and Procedure _ $ 

Four intact classes were randomly assigned to the experimental and 
control groups * Two classes (N-50) were taught byl the experimental 



10 1 



method (I AT) and two classes (N^34) were identified as control groups* . 
Both groups had received previous biological instruction on ''plants and 
water 11 and "animals and their environment" in the seventh and eighth 
grades* The content studied during,- the time of the experiment concerned 
the 'bell," None for the students had received formal instruction ori 
the "cell" prior to the experiment. 

The students were tested on three areas of learning associated with 
the cell: general knowledge in biology, specific knowledge of biology 
1 identified 1 as being needed for learning about "cells" and information 
about the topic* "cell," T^test analyses of pretest scores on the 
above three areas indicated there were no significant, differences betweei 
the experimental and control gyoups. 

An IAT learning unit in Biojogy "was. developed for ninth grade 
students. The didactic material consisted of three sub-units concerning 
the cell: membrane, ^ucleus, and organelles, t A workbook was provided 
for each af these aspects which was modified from material adapted from 
the unUty portion (Israeli adaptation) of - the BSCS Yellow Version, The 
workbook included self-examination questions after each sub-unit studied, 
Correct answers were provided so that students were able to get feedback 
concerning their responses. The readings and the experiments were 
designed sequentially. Each sub-unit was also accompanied by slides 
and tapes. The slides depicted cell-structures .and the tapes gave 
instructions about the readings * directions for performing experiments, 
and assistance in the integration of the different activities performed 
in the unit. 

Students were able to repeat learning activities at their Individual 
rates. The method of diagnostic self-testing and remedial instruction 
used was that described by Bloom (1968) and employed by Burrows and 
Okey (1979), Students were administered the achievement testsi after 
they felt confident of their mastery of the material. 

The coqtrol group studied the "cell 11 using the unity portion of the 
Israeli adaptation of the BSCS Yellow Version, The teaching followed 
the text and used an inquiry approach* progressing from one sub-unit to 
another. The achievement tests were administered at the end of the 
three learning units. 

The experimental groups were taught by a teacher who had training 



in the individualized audio- tutorial method* Th# teacher of the ^control 
groups had no training' in the A*T« method. Both teachers were trained* 
^in the "BSCS method of instruction" and had the same number of years of 
experience in teaching BSCS material* 

Findings . > " " ..- • ■ . 

i * "* *»."***' 

the 'achievement tests used in -this study consisted of 52 multiple t < 
choice questions takpn from-, the Israeli adaptation of the BSCS Yellow 
Version** ^20 questions rela.ting to the cell membrane, 20 to the; cell ^ . 
nucleuSs and 12 to cell organelles. In all three tests-, the experimental 

group achieved at a level significantly higher (p<*01) than the control 

■t ■ 

group. 

On all three achievement tests* the range of scores was greater for 4 
the experimental gro'up than for the control group* Using an arbitrary 
indicator of mastery (70% of the test items), the results showed that 
twice as many ^rtudents "in the experimental group achieved this level. 
The test scores from the ^experimehtai groups ^he^g graphed, are positively 
skewed while those from the control group are negatively skewed. 



In terpr e_t a t i o n a . . , Y - 

*The researchers report that the study demonstrates that the IAT 
method was very affective in increasing the achievement and motivation 
of kibbutzim students, They suggest that the IAT method succeeded in 
increasing student motivation as indicated hy the scores 4 on the test. 
The authors state that the, findings of the study support Bloom's 
asstraiptlon that the introduction of an -instructional method, focusing 
on student's ,individua"I styles an4 rates of learning can make it' 
-possible for #0% of students to master the learning* 
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Tte results presented>b^ ^ 
3urplrisiri| when taken In light of tae ^research!;on individualised ! - V 

. ' instruction -lind the audio- tutorial approachyto teaching, 13iis Body of ^ 
research suppbr|s the value* of "these appro/ches- In rteviiw of *300 - 
re^arch studies , Hinton (NSFX ^J0wep^9 r, i^. 1978) concluded that ; / , 
.^d^WualiEed : ins trnctipn and /audio- tutori^ -: 

Not only, is performance increased as a result ox individualized instruction 
but these ' increases occur among a variety of students including low. ; 
.verbaj ai^ low ^p^8e^dkU 4a: wek as gifted students, - ^ /7>"" "' 

VSpnecifically : focusing on mastery learning, research shows that 
.' retention of iM^rfaracquired by mastery \ learning is better. This is " %i 
_JjLkely^ due to the f act rthat students are ^ported to work harder and ■ > • , 
-enjoy-^^^ 

traditiona£ setting. Test anxiety a£is)fag from the frequent administration 
^of diagnostic tests does not appear to be a problem - probably because ^ 
tests may be repeated until the criterion level is achieved. Additional 
support for the inyesTHgators 1 : results can be found in jresearch focusing 
on attijtudinal outcomes as a result of individualized iris^uction. ; 
Student attitudes are favorable and remain favorable several years after ; 
the end of instruction- , .- . . / 

'Those same results, however, appear to conflict with the authors 1 
.assertion -that student 'motivation is improved 'by the I AT approach. Many 
s.tud^ie^ have ^hown that one *6f the major limitations of individualised 
instruction is that the students lack the self ^discipline required to- 
successfully complete -individualiKed instruction. As Hinton reports/ 
though a majority, of students .complete the itidivi dualised classes in 
which they are enrolled, as many as two- thirds fall behind the expected 
schedule for completion of units during a particular unit. Thus, the 
achievfpent results reported in the article are well supported by the 
body of li^erat^re relate^^ the : 

increase fin md _ " 

wlth^ previous ^eseapch inaicatin^that students lack the self discipline . 
to ^ffectiveOy' function- individuai^; unless specific guidelines are , •■ 
establishedv^" 7 t ' . . \ ; • v v - .' -^-^ .' ' ■ t j : . 



There are several points which are not addressed which would be ' 

useful for the : reader to know, such as .information about the 'length 1 of » 
th? experiment an* details of teaching. The authors do say they covered 
a cell unji, which was an, Israeli adaptation of the unity portion of* * 
BSCS Yellow Version so that it appears an extensive allotment of time ~ 
was used. It would be useful to know, too, how much >tiine was. spent in' 
the various modes of teaching In the classes taught by FCL methods; 'S-^ * 
felecture/dlocussion, laboratory, filling in worksheets, quizzes, etc., : ^ 
In other wordsi a more 'tho^ ■ 
experimental treatments should be provided ^or the reader. It. appears' 
from the article that other than using the Israeli; BSCS Yellow as :a ; 
model, there was^ no |ittempt material. For • 

instance, were the teachers' strategies .' Ident leal when -the; students were 
doing experiments In each treatment, except that In the control treatOenty 

experimental data was not shared? '*, ' / ' 

■Normally when teaching Using mastery ; learning strategies, students 
aire ^iyen the opportunity to take the achivement test and if they fail, 
are. able to retake this test. This is a normal part of mastery learning. 
Hence, it appears the study did not use mastery testing as a diagnostic 
tool as is traditionally done: However,, rhe^ students in the experimental - 
group 'weire still able to perform well in \the final achievement test * 
without this component, but it does raise a questions about whether the 
experimental variables Was truly a "mastery" approach. , . ' 1 

.; It would have been useful to have had one teacher teach an experimental 
group and a control group. The teachers, although they both had had . 
BSCS training, may have had other distinguishing teaching 



• • ■ . >f 

characteristics. ' 

9 



V The authors say ?The three achievement t*sts used in this study - '*• 
consisted of 52 multiple choice questions taken from the BSCS Yellow 
Version '(Israeli Version)." it would have been interesting to "know v 
whether, the items in the Israeli Version: of the BSCS Yellow tes'ga are " * 
similar to the items in the American BSCS Yellow Version tests. The' BSCS 
tests, when they were first written, were meant to be norm-referenced 
tests rather than mastery tests and; contain items very' challenging for 
10th graders, not to mention ninth graders. The" test means for students 



in; both treatments in thi study are good, ' _ / 

Or do the authors mean the ^ tests contained masf te^y/ items > based ; 
on material in the BSCS Yellow Versibri (Israeli ^d^^iqn)? ^ If the\ 
tetts contained mastery, items u were' the levels of questions at the " 
Imowledge and epmpr ehens ion leSrel using Bloom 1 s taiondmic^ categories , 1.:,'.-^: 
oy did^ they use higher levels as well— those associated with inquiry? : 
Since the authors claim gains in is \ - - 

important to - identify ^ the measures they used to identify the increased 
level of motivation* : 
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Edwards, "Clifford H, and Michael Surma, 11 The Relationship Between Type 



Journal of Research In Science Teaching 17 (4>;i 337^341 ;\l980; 

Descriptors-^Biblpgy; *Inqui^| ^Reiirfor cement | 8 die^^KEdueRibni, 
/ t*Scienef^Jtoettuetioai^ Seerada^ Edueationf Secoridfir^ TS^hdol / ^ - 
ScieiaGe^:^ Methods ■ ' ? * Y ft 

E^anfted abstract ttoa^sis ^©^ated especially f or-I.S wE. by r Gera±d 
Sfctf ©g f Texas s .- je Ttolyereity^ 




This study was designed to determine whether the inquiry behaviors V>f 
students in high school biology classes "were influenced by 1) verbal' 
reinforcement . and . mimicry , . 2) teacher use and extension of student ideas ,\ 
and. 3) the use of token rewards that could be used to purchase a variety 
of privileges- " . - - './* V 



Rationale : - : • • - . • - . - ; ' * ; '• >t '•■ *\ ; ,. •=;. 

: .. ,. ..- There is ample evidence that reinforcement . can I be' used to increase ~- 
the frequency of a desired behavior. In science, a4king ques t ions , formulating 
alternative explanations for certain phenomena , suggesting . new experiments, 
sharing ideas /and other aspects of, inquiry behavior are seen as productive ( and 
desired behaviors- . # • 

Rot?e(l) found that verbal praise and mimicry (the parroting back of 
student 'verbal responses), which are used by many teachers habitually, 
were associated with a decrease in the frequency oiT inquiry behavior in \ 
science in elementary school children* However, the effect of a variety of 
potent reinforcers on student inquiry had riot been studied, 1 ■ " " 



Research Design, arid Procedure 

— A posttest-brily design was used as four intact sophomore biology 
classes (Group 1, 2, 3, and 4), all with the same teacher, in a 
laboratory high school were the subj ects. The groups Were viewed as 
equivalent on the criterion measure as almost no student inquiry behaviors, 

-- ■ -. .' . \ *\ 4 * : ■ . ~ : ii . • " \ . '• ^ 



;''thatvr£quir^ oi: methods * One class 

tBeceived verbal jeeinr: or dement (praise)- and miiiiery as k treatment* ^Xtt the 
second class ? student inquiry ; responses" were " ns ed and explored • ^ .Student ; 
inquiry responses ;fii^€he -t^iid eXasir ^©fce reinforced with : tokens^ tKat>- • : " 
could; he; uf id to. certain privileges , TBe fourth class was the control , , 
group* The teacher avoided using any of the aforementioned reirif orcers "V- 
in this class . • V'' ' - ~- : . . ' • V'-'V r '.V : ' .v"Vi : 1 V- ' J\ ■ - 

'An unidentified number 6f class: sessions were audio taped and the ^ v 
teacher- and student responses coded for e4ch thr ee^s econd interval* The 
categories of behavior noted were mimicry* verbal* reinforcement,- using * 
student ideas , student inquiry responses , questions by the teacher* t 
structuring 'and conveying information, student response to a question by 
the teacher, teacher responses to student inquiry, silence or confusion, 
and controlling responses by the teacher- 

. Statistical; analysis included an F-test followed up by Schef f e , 
procedures to determine the significance of t;he differences of means 
between the . control group and the various treatments , and between treatments. 




Results s ' ' ' : .-- 'J ■ _ ■ 

-' The frequency of verbal reinforcement and mimicry varied for each of 

the classes- In Group 1 , verbal ^reirif or cement was used an average of 12 • 88 

times- a'nd mimicry 54* 94 t toes per f class period- The frequency of Verbal 

reinforcement and mimicry per class period was : 3* 91 * 4-05, and 1,89 times 

in - Group 2, 3 , and 4 respectively . — ' " '— " z — ^ • ' — " 

f V \ m :\- \ ,'" ; = i - V." " " . • _ • S . . • ■■ 

The mean .length of student responses was smaller in Group 1 than in 

the other three groups- Also , student responses exceeded three seconds' 

fewer times in Group 1 . than in the other groups. 

Schef fe values indicated statistical differences at the .001 level 

for treatment 1 versus J 2 , 1 versus 3, and 1 versus 4, Statistical 

differences at the - 05 level r^re noted ior treatment 2 versus ^ and 3 

versus 4- / 



Interpretations . • , ~ >*v ■:vv -..v. v-.O-./ "->••: w • - v . - 



: - ■ • - v ; . . V •"■ \V- <■/. r.; 1 :".-:/.** -.V-V--:-'.'. : ->. • *."'".', , ;. r ^ " _ ■ 

, , j v * c ; less ^qid^ Results -from th© ? of 'ni^c^ »and : verbal = reinforces - 
V ^ than £romMo =rein£ordett©nt^&t alii XTnA use of student ideai In classroom 
f > interaction anc| opportunities; to earn and use ^SKfena ban increase the ; - 
= : frequency -of ; inqui^ taliaViorl^ : V ; C ^ j", 

1 ; 5 v ,V ^eachera^ should become more ; aware' of thei^ use of mimicry, which jis r 
'* /P^pfeably more h^ Pat terns, of reinforcement that ; 

r ^covi&ge inquiry, need to be learned" and used by teachers./ * • 



'.]'* ,■■ ' ABSTRACTORS ANALYSIS / .' i- " ■ 

The design of this study diminishes its, importance. First, it; is - 
^dfffioultVto accept -the 
as scheduling procedures in schools seidoa^re random and classes - ' * 

develop different histories* Even though the groups were the same in that 
none were characterized by inquiry behaviors prior to" the treatments, i:his 1 
could have been the result of the lack pf- opportunity to engage in such 
activity. - The potential of each group to engage in inquiry "behaviors 
; could vary if there were group differences in academic self-concept, - 
attitude toward science and/or school, locus of control, levels of logical 
reasoning, interaction patterns p and other factors that influence student - 
responses* ' ■ :~ " : t ^ ' 

i ' ■ ' ^ . : ■- . ' • - .• • - ,:. ■? - , . 

The design of. this research required the teacher to alter his t 

behavior in each of the four classes "to correspond to the appropriate 

trea Apnt - The training needed to alter his previous teaching style j 
whicfirhad resulted in very little student inquiry behavior , I was not' 
specified, Also, there was no indication whether the teacher controlled 
the length of wait £ toe, the number and type of questions asked, the 
distribution, of questions to students of different sex or achievement 
level s his nonverbal behavior,, and. othfr variables that needed to be constant 
across all four groups* : ' - * -= •' ,. 

Apparently, the verbal reinforcers^^|d witK Group 4 were applied 

indiscriminately and ambiguously arid not directed toward the desired 

• : . ' . • ' \ ■ " x . "\ *■ ■ ■ ' .- " • • . 
inquiry behaviors. Bow would inquiry behaviors be influenced^ in Group 2 

if tokens were 'given for ambiguous behavior? There is a possibility /that; 

* ■ , l\ &- : r s ■ - . • . . . 1 ". 
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Group 1 was different than (Group 2 &id 3 not only in treatment but also 

■■ - • . - - ' " . :< 1 :*i * i ' ;s-.'-: r ' .• ■■.»'■ 

\ih how the treatment f or ;rav?ards ^ere rusad? ^ ='-.-.- ~ 



^he s tudy conqJLuded •. th3 1 vt^je us© of mtoffiry and .short y ^b&l^ ^ - 
einfdarcers Resulted An Vlessv. inquiry thin from • , nd/'rei&6rcdi^^' S it^ai0^' 
This. -conclusion should no tt be 4*iterpre ted -to' indicate that verbal - " * 
r eli^or'eeminti^^ witliout miny^ryj, cannot produce . > 



inquiry behavior. I | ■■ * - . 5 i 

This s^dy/mad^ 'ho new cone eptiial or "^methodological contributions . 



The review 




irch w^s meager. 



INFERENCES 



Howe:, Mary BMd, <^^i£-Time and Rewards as Instructional Variables , 

Their Influence on Language , Xog^c ; and ;Fate Control: Part" 
i . One^WaitVTime* V^. Journal of ^Research iffi Science Teaching » ■'- 
' 11:81-94, 1974^^ - - 



1 



t 




...) 



Y 



19 



ERIC 




Abraham, Mi chael • 1 1 A Des crip t ive I^ttuaan^iov. Ust to In^stigatih^ - 
v • : Sci#ncfe tofeor^t grips* " : Journal of Research' in Scie nce Teaching 

i9jC2)r 155-165, i9i2, ~ ; . : v - V > • " 

• l - • -. ^ * oas t i^c tiotf 4 * • : ; ; ^ -i:* 

Expand^- abstract and analysis prepared especially- for I-SVeV by Frances 
Lawranz^ Arizona State University,:, * - ^ ; J 4 



Purpose *7- '.v."-...;" ' .•; . = « • ■■ " ■. — 

' v . \ V "--V" •..'.•« ':. .- * . ; - .. : 

T&e author states that the purpose of -his paper was to introduce 
a Q-sort type instrument which was. useful for obtaining descriptive . 
information about teaming methods and 1 curriculum materials used in the 
science laboratory, jb do tills the author used the instrument to obtain 
descriptions of; twe^^ 1 laboratory set tings . The des crip t ions %ere then 
used to operationally define three laboratory formats :\ 1) verification,* 
'2) guided inquiry, and 3) dp en/guided inquiry, and to identify specific 
criteria for discriminating among them, ' ^ 



Rationale 



The author began by briefly pointing out some of the strengths and 
weaknesses of - the existing methods of .obtaining-- descriptive information " 
and, used this discussion as a background for: Q-sorts. Some of * the 
methods mentioned were open ended "observation, content analysis, systematic 
observational instruments, and questionnaires. Q-sort instruments were 
presented as a good /method for obtaining descriptive information because* 
the -information comes from- the learner and comparable descriptive 
categories can. be developed/ ~ .. _• " " 

The author then described the Q» sort as a collectionVof ite&" priced 
on separate cards which subjects can sort accordin^c? a criterion. After 
mentioning the historical controversy over Q and R Methodology and 
appropriate analysis techniques, the author went on to describe the v 
instrument ,he used; the Laboratory Program Variables Inventory (LPVI) . 
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The instrtmierit contain! 25 statements desbriDiijg proCedutfe^ 
-purposes, and oufecom^^if which the s^dents: might ha^e been ejq^seff ;..v.- r 
during Cteir 'libor^pry. experience* /The tas£rimlenj: ^5en developed 
prior to this stu^^ from; high ^ l; , 

s<*6bl throiigh 4p1M^v" ^ ^ '"''"VV ^~"V-V 

Research, Design and Procedure — : : ^ ; v\jj." .-"•."** "^Y v-; ySy^^^^'/;"" 

. The study consisted ofl administering ;the LPYI to students ±% twelve . : 
different laboratories over seVen semesters and analysing their, Responses. .- 
The number of subjects in each laboratory group. varied from 18 to' 476- 
One . of the twelve .. different laboratory groups, was a college organic 
chemistry laboratory and one was part- 1 of an, elementary science teaching "• 

~ methods * course • - - The r rejmaiijirig t en* laboratories -*were part of - aVeoii:^ge>^^ - ^ 
general chemistry courses eight, first 'semester and two, s econd sern^ t er • V" 
The ten general;, ehemis , 
format; four of the ten: were identified as verification ^laboratories,' two 
as guided inquiry and fou):f as open/guided inquiry - - - : * ••; 

The three - types of laboraEOTy^fo^tefes were described . The verification 
labprafcory was characterized as traditionajl with a stereotyped sequence^ 
of events- First the necessary theoretical an^matfyematical 'background 
was presented, followed by step-by-step instructions for collecting the* 
data* Then the data were analyzed and used to show tjiat the concept j 
originally introduced was verified by the information collected ♦ In 
contrast, 1 the two inquiry format laboratories followed an exploration, 
invention arid discovery cycle where students were given no initial '' 
background information but began by collecting' data. They then invented 

, f a concept to explain these data and applied the concept in a new context* 
The main difference between the guided inquiry and the open/guided 
inquiry formats was the extent to which students were allowed to make , 
decisions about what the investigations should be and how to^ carry them 
out* In particular, the -open/guided group had more freedom in planning 
the* discovery phase wheje ^heir suggested concept was applied in new 

contexts. \ ■ _ ; . . . * " * ..; /* ■ * 

The LPVI was administered during the last week of the laboratory 
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! sessions .\> Tti< students were ;ins t ructed' to place the 25 cards "Intb ^ r 
• groups with groups I being ^the Lsiaten^ 

= their ^laboratory; experience; group IS being the* statements; tlmi were the 
next mo s t des crip t ive and sWpn^ "; Thevstudents were, told the instrument y > ^ 

: was : to be used; to 'describe the laboratory , - not evaluate i. it. To force,. - 
a* normal dis tr^Lbution, the number .of cards allowed for' e*ach group was 
pre-specified (group 1-2 cards* group II = 1 cards, group ItI,>- ; 9J- cards , , 
grbup IV - 6r cards j group V = 2 cards) £ The ranks given each statement 
were treated. as* scores* The' data gathered' from a group 'were combined - 

.. by totaling the ranks given : to. each statement by each subject and by 
re-ranking the 25 statements to give a group ranking, . ;. / 

Several different analyses were conducted. Fi*rst, Pearson product- * 
momejttt correlation coefficients were calculated comparing each. group ** "■* 
i^ith each of the othe^ll/ grojy^si Ke^t the rankings of the 25 statements 
obtained from the organic chemistry laboratory ^ the m«^^ods class and _ 
from one group from eadh .o£ the three . formats were listed and the top ' 
and bottom third of the statements compared. Third, five discriminate 
analyses were performed comparing an . example of 'a verification laboratory - 

1 with an : example of an open/guided inquiry laboratory and comparing the — 
^organic chemistry laboratory and the methods class with the verification 

- laboratory and the open/guided inquiry laboratory - ._ j \ . °/ e 



Findings . 

— - ijfog intercorrelatioris were higher among laboratories, that used' the 
same formats.* fhe groups using the verification format had inter- \ 
correlation coefficients ranging from .88 to 96 in spite- of differences 
like having the course taught in different semesters or by different 
instructors or in different colleges. The two guided inquiry laboratories 
correlated -92 and the four open/guided laboratories had inter correlation 
coefficients ranging from .90 to .97. These high correlations within # 
formats are in contrast to the lower correlations among groups with 
different formats i verification with ^open/guided resulted in coefficients 
ranging" from ,31 to .62, guided with open/guided .59 to .82, and guided 
with verfi cation .78 to .90. These differ ences ^ w*ere examined in more 

" = _ ; . ' \ ; ! . : / . = "\ ,17; . ' V : . . ' ; : " \ * .= V . ; , - . 

• * . v. ^ • 22 ■ ■ . - » .:■ : ■ 
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detail by cdnstdering the yank^ngs -of the>25 /statements. - ' ^ - v 

Students in all three formats felt that their laboratories emphasized 4. 
following .step-by^step ins tructlons' but the students in the open/guided 
inquiry u format felt that the atatemerit Ir students are asked toL^desigri 
thjeir: own exper merit sjv^p,^^ of their laboratory - 

than di^ the -guided inquiry or the ver if icatioii format students , = while 
the, guided inquiry and verification format students- felt that the 
statement " the instructor lectures to the whole class" was more ; , ; 
descriptive of their, laboratories than did the open/guided inquiry 
students- The guided inquiry and. verification groups /differed in three 
ways. The verification group felt that knowing the general outcome of 
an experiment before doing it and that the development of skills and 
jechniques was. more descriptive of their laboratory than did the guided 
/Inquiry group. The guided inquiry group felt that using evidence to back 

more- descriptive of their laboratory _than ; did the — — ■ 



1 up conclusiqnsi was 



verif icat 



ion group 



._• Thle discriminant analysis between the verification and the open/ 
guided inquiry groups selected 12 of the 25 statements. The highest 
ranking statement was * ''students are asked to design their own experiments 1 '! 
followed ;by "students are allowed* to go beyond regular laboratory ~ " ^ 4 
exercises and do experiments on their own!' and '^laboratory reports require 
that students use evidence to back up their conclusions . M . These statement^? 
supported the original j descriptions of the two formats, | 

The comparisons of the organic chemistry laboratory with the open w 
guided inquiry and verification groups showed that although the organic 
lab oratory had some unique elements, it was more strongly related to the 



verification group. Both discriminant analyses produced significant , ~ 
sets of statements distinguishing the organic group from 'the 
verification and the open guided inquiry group. The two sets had only 
one statement in- common. ^ . ■ , * ; •* 

The methods group had some^ similarities with both the ver if i ca t ion 
and- op en /guided inquiry groups but the methods course probably 
constitutes a different format prototype. Both discriminant analyses 
produced significant sets of distinguishing statements and the two sets 
had four statements in common* ~ -T 



Interpretations i s ^'y-- -rf:''^'. W" -* . v ;.i /-''"V-/ V'.-. 

- Thm author suggested that the LF7I could be used in evkluation «' * 
. efforts to provide operational definitions, to diagnos tifcal^r suggfei t 
. modifications , to compare treatments , 1 9 " monitor ijbplementat ion of j 
particular formats; and* to operationally define constructs such as inquiry ^ 



ABSTRACTOR 1 S ANALYSIS -,:L >-"."- .. - v 

^/.f D'- : ? • ^ • V: ■ ' :V; : f >: 

I agree with that aputhor thdt descriptive instruments can be. * *■""- 
valuable in j assessing' the impact of science education* Accurate .7 
descriptions are a vital component cfor affective evaluations of programs, 
materials, or teachers and are useful in verifying the consistent and 
meiffara^ ^Li^ I areT ^" 

particularly relevant now with the movement towards more qualitative 
research and evaluation* , —i v , 

The Q-sort "technique and the LPVI in particular appear to be good 
apptoaches for obtaining descriptive information* 'The author amply 
demonstrates the instrument? s capability to' describe laboratory situations 
and shows how these descriptions can be used as a basis, for comparing 
various types of laboratories. The results are quite interesting and 
give rise to, several questions, e.g. why was the guided inquiry group I 
so similar to the verification group? Why weren 1 t the open/guided inquiry 
laboratories seen as having more emphasis on designing experiments? Why - 
was following step-by-step instructions ranked so highly by the two 
inquiry groups? These questions are really separate from the main thrust 
of the article but become relevant because of the manner in which the 
author chose to demonstrate the usefulness of the *LPVI. Since they aire 
somewhat parenthetical, the author does not discuss these results in • -' . > 
great detail. They would, however, be good starting points for future 
research. . . ; * ' 

Since the author is advocating the use of the Q-sort _ technique, it 
^ould have been beneficial if he had described some of its advantages 
and limitations. Along this line, research comparing results from Q-sort 
techniques with results from straight rankings or from a Likert scale 

• • . .. . ; . 24 . .. , 



approa^ wqu^ 

is eas^ tp adminis t er a|id the data obtained are; easily transferable to 
computer • sy s t ems . ; 1 1 appears that the QUsort data' would b* much more • • : 
. difficult tQ keep : track |of; because someone would .have to record which 5 -..V j 
statements 'werf placed iii each, group, f or each /subject. A discussion of > 
these practical implications of using the Q-sort would have providiSi " }\ 
valuable information fpr poteirtial users of the LPVlV * ; ^ : v ,'/."•/ * 

The author is not always careful in the presentation of his results, 
He falls into the trap of making evaluative statements about purely 
descriptive information, f he students selected statements they felt 
wire characteristics of their laboratories and the statements themselves 
\ are generally value-free* fRe author, however , makes statements like; , 
\ "The verification laboratory! group believes- that the development of 
I skills^ and techniques is mor6 important than the guided inquiry group . 
I does", ,f T One group believed * thp "s tatements more, aceurat ely chMacteriged^ ~ r ~!T_ ' 
their experience, not that the^ activity described was "more important*' 1 
»Other researchers using the instrument will need to , be careful aj^out 
assigning evaluative interpretations • This is a common problem that 
should always be considered whe^. providing descriptive information,," 
Evaluative s tatements should be ^clearly seen . as evaluative , Mid the 



statements actually describing ai situation should be presented in neutral 
■ terms* = ' i = . . ".' ' ' v - 9 • ' 
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Tattlr , 5±nchas . ; "CkignitjLve Preferences In Agrieulture Middle-School 
" - Students : and- Their Teachers. " ^uropeaniijJournal ;'6f Science Education 
,1(3)1. 327-338, 1979. | . T - r ,,/ <: . -v*-. - _ | .. 

^ v / Bescripitdrs^^ i 
Style} *Idueati©^ 

High Schools } fiddle: S ehoolsf: 8 clench Ciirr ic^imj^ S aience - ; 
- Courses J Science Education; Secondary School -Teachers; Student 

! * '. 1 " ' feterist* \ ''. ' rsiA • '^r^ : :«"■ 

)■ Expanded abstract and analysis prepared especially for* I*"S by pharlis 
v L. Price, InHiana Stat ^ , University ^Evans^ille. V :^::.^7 • ' 



"Purpose : • v. \.v - * .. '■ ";. L' ; V* - 

■ V The purpose of the study was to: ' - * . " / V - - 

; (1) Design and "validate a cognitive-preference test in agriculture 

-^.^T^ for the .middle schools . : ^ -. .,^J:..:'.:,^A. 

_ • (2) identify the ■interrelationships among the .four cognitive- 
*- ^ preference ttodis in agriculture* - ; % -- . 

(3) Identify the cognitive-preference orientation of middle-school 
'*< students and their teachers as far -as agriculture is concerned, 

v (4) Compare the cognitive-pref erehce ^orientation of students of •; 
° . the "iew ,f '-with that, of students o^ the traditional curriculum .. 

■ - ., . •". in agriculture: ■' '" . ' ■ \ ;■ ' . ; " • ." ' ,*v - :■ 

(5) Study the^relationship between the following independent 

variables and students' cognitive preferences 'in agriculture! 
.-■=*> grade level, sex, father f s occupation and father 1 s country J 
IJ -. - of birth, type of school,: arid ability level. \ V 
' , (6) Study the relationship between the cognitive preferences of 
. v agriculture teachers jand the following variables":^ teaching 
experience (less than five years or more than five years) 
euirriculum (old or new) , type of school (religious or « » 
€ ' secular) , and emphases *in their; classroom tests (principles 
. versus applications) , ' / • • 4 . " 



\ 1 



Rationale / - -" - " •• " " •' V ' ■-!„- \ - : C ■ 

; .V : A new purriculum in agriculture w«s intr^dubedSin ^ 
^'"^">?®f?^j^ ia 1968 ; ^ 1974: more than half* of the students at grades 7 
and 8 were: foUowing the program. This, bid program* sfctll in usm by the 
r^alning atudentSj had- a heavy emphasis on memorization was well ai_ 
garden work, ^little coordination between practicajj^^^theoretical J 
studies was attest The new program was characterized by I ( I) ^earning 
by inquiry, (2) development of positive attitudes, (3) problem solving * 
aiid (4) learning of principles and application into: actual settings . .•-,••=:': 
. ; 4: : Heath (1964) identified four ways by ^hicli a person migh^; relate to 
i' -v' scientific informafeon: ' : ' :\ - l\- — .-. a- .' 

Recall (R) of information without eonsiderating its implications , 

Principles (P)i acceptance of information which exemplifies 
^ fundamental principles or relationships. , , v 

(3) Critical questioning (Q) of information as regards its 
completeness, validity, and limitations . " 

(4) Application f(A^ r dealing with the usef ulness and - ap^^ 
j =^|^Jof information, s ; -= • . 

The examination of students arid teachers in "old 11 and "new" , 
agriculture programs and their cognitive preferences was the topic of this 
study, V; * . - . . ' , . 

. " . > . : /• . ' r- . - . • - ■ . ■. . .- 



. Research Design and_ Proced tere : 

1. Ins trument development , A 40-item cognitive-preference test based on 
fpur : areas of : subject ^matter (farm animals, plants , plant protection, • 
, OTd ^propagation) found in both the old; -and new programs was developed, '-. 
^Ei^f'iiem consisted of a stem and four options, the "options representing 
^n^cognit^e-pre^ Students were asked to rank order the 

pptio^syfr^^'^dit preferred*' to "least preferred. 11 > 

■ jN?'**?? wete^alidated Jby a panel of ten teachers and f ive inspectors . . 
On^^tems which reached an agreement level of 90 percent by ten judges • 

^ a t^ v&md in ^ the final administration*. Alpha-Ciphbaeh reliabilities for 

•' p^if&t ■■■ ; ; •: «fr , % -■ . "... -=.,*. \ - ■ • ' ' / -.' ,' ; . / • 
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students and -teachers on each cognitive preference were measufiiS and 
v . Tan^e^ f ^ * '■ ■ '. ~ r - - \Y. - . \'/ ' v " : ' ; - 

■ : : - - \ Adminis iratlon * In order to reduce admiiiistratidn tlmg^; thf test ^ 
was divided into two forms each containing 20 items equally representing 
subject matter area/. Each student was assigned at random to one form 
dniy, Bia s tudent ; i^ple dpnsiitid of 943 ; fof which J5. pardent ^wert at 
< the 7 th grade level ;and 45 per cent at the ;8th grade level* : Q£ - the ; = 
sample, 56 percent were males; 78 percent were in secular schools ^k ^ " 
^22 percent in religious ■ schools . Fifty-seven percent of the students in 
the study were following the new program in agriculture- Twenty- two -of 
the 30 teachers whose students participated in the study comprised the 
: teacher sample* The instrument' was administered in a post test— only 
manner to participants ±n the old and new p r ogr ams * *":-"^"^'^"--V;* 



Findings s . - • - • - ' • - 

A general finding was that teachers had a much lower preference for- 
recall (R) than for the other three modes. In three of four subject arei 
students ranked Principles (P) highest (mo|it preferred) /Questions (Q) 
next, then Application) (AXr>nd Recall (R) . In the animals subtest, A - 
ranked highest; With .regard to intercorrelations* A was significantly 
negatively correlated; with all three other modes while other intercorre- 
lations were not significant. Factor analysis with varimax, rotation 
revealed three relatively independent bipolar factors: Rh A, P*-* A, * 
and Q A. - - \- 1 ; % -' • 

Of demographic variables , females were found to have generally 
higher preferences for R and P, while males preferred A and Q. Children 
whose fathers were workers had the highest preference for Ry while 
children of teachers and academics had lowest preference fdr R. 



In t erpreta . tions . / 

With an average alpha-Cronbach coefficient of 0.84 It was concluded 
that the cognitive preference instrument was indeed reliable and adequate. 



•i. The three bipolafc scales (R*-i A, P++'A, and Q**A) which emerged in 
factor analysis indicated that application was a significant and, distinct 
entity in the study of agriculture , A high correlation between teachers 1 ; 
cognitive preferences as expressed and measured By instrument provided . : 
evidence for the construct validity of cognitive preferences ^ The * 
: . correlations j between • preference £ or recall arid father *s occupation V; 
indicated a pqssibl<| [socio-economic ahd cognitive pr ef er ence relationship. 



. ;v.'. ; ' . \ abstractor * s analys i s \/ : v.;:/./r.: : .; ,\- ^-V:r:; vA\^'. : ' ? V 

Where previous studies have examined the cognitive preferences of 
students enrolled in inquiry— based science programs , this research . 
"considered the "pref eren^ 



questioning, principles and application-; Because the state curriculum 
was in the transition from an "old" program which emphasised recall to 
the f, new ,f program, there were available for study groups of students in 
either of these curricula* _ " • " '" • " ------ - 

Research Design V . /.;*>■ 

In terms of design, the study must be considered descriptive, rather 
than experimental. The methodology by whicK. schools were selected for 
transition to the new program ^was not described. For this reason, groups 

(new and old programs) cannot be considered equivalent. .. 

Of demographic variables measured, little information was given 
Concerning comparisons between groups. Group 1,Q. scores were not 
available. Although interpretations of fathers 1 occupations to their 
childrens 1 cognitive preferences were made , no, information relating the 
distribution of occupational levels to participation in new and old 
programs was provided , ' ; _ \» %. / 5 ; 

Ins tr umgAtat i'qn; \* ■ ■ ' , ; — 

,A cognitive preference test was developed* On the basis of alpha- 
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Cronbach values and validation processes, the instrument appears to be 
appropriate for the topic and audience. \ . -. V." 



Findings 'r '.='!. : 'i,:;^- v •••.••K '. ^ '-.V *':?^v„'ViV' '. '.*.. •..'/.'.'. ■'*'!{ 

V the program, in ^which they instructed, nadJ ^signifieant^ lower preference 
, ;f or R ; < re ^i> ^an ^r othe^ 

allegiance to .the program in;^ Students ; in the 

new. program showeda significantly lower P m \ ' 

their counterparts in the traditional curriculum^ ' An «xamln«idn of the 
interrelationships of cognitive preferences of teacher* .and instructional 
materials upon, the formation of preferences of children could be a \ 
valuable contribution of knowledge. "; : - 

In the study , the occupations of participants' fathers were divided 
into five groups; (a) teacher or academic, (b) clerk, (<:) farmer, (d) 

significaritly lower preferences for recall than did ehildrenlfrom other 
groups. The finding leads to the speculation of a socio-eeonbmic^ \ 
relationship between cognitive preference for recall and the father's ' 
occupation. The investigator correctly poiiits -out that further studies 
are needed before any generalizations about the effects of home on ' 
cognitive prederences could bo "made. . ■ 
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' Sharan, Shlomo and Buba Yaakobi. -"Classroom Learning Erivirbnment- of 

City and Kibbutz Biology ^Classrooms in Israill'. '^ IKsropean Journal* 
: : -'■ of Science Education * 3(3)^2^ ~^-Z^ : ^^ : ^ ? 

^ - ^ i - (fouri trl^s/ G¥a^a CIO } High ^ School S tudent:s ; NLeiirhing ; Science .V 

. Go^se^Xmproyeme^ Science v 

. Education ; . *S cierice • Instruct ion j * S e condary Iduca t ionj -: : 

" C " ' ^Secondary School 3eienc%| rSocial v Deva3^pmfent;XSoc^i - v ? 

- Environment ; : *Social Influences ; Teaching Methods -\ ; / ' 

Expanded abstract and analysis prepared especially for I *¥V *by - * ,' v 5 
C. Carter, H. H* Cho, S.- Gilbert, J. Heus chert, M. L. Maty as and " ■ 

JV B» Kahle; Purdue University. . ; =\ * «. 



Purpose 1 •-.*■*"' - " V v - 

This study compares the social climate of lOth-grade biology classes 
in urban and kibbutz schools in Israel* expectation was. that V 

.students in kibbutz- schools would have more* positive perceptions of 
biology classroom social climate than would urban students and that 
this difference would be traceable : to policy _ differences in the schools, " 

Rationale .\ \ 



\ The authors state that classroom climate affects academic achieve- 
ment, affective adjustment* and learning interests. However, the 
literature reviewed was dated (19687^969, 19>6, 1977), and little — . : 
recent research on classroom social, climate was .discussed. The 
researchers chose to compare urban and kibbutz schools because* they 
anticipated different social and academic norms among these two school 
types, fn urban schools, the authors stated that peer competition for 
grades, performance on national college entrance exams, "teaching-to- 
the-test," and presentation-recitation teaching method be stressed, 

while there 1 is little concern for teacher-student relationships or for 
student social life and emotional health* Kibbutz schools were described 
as emphasizing evaluation of achievement by individual effort, using 
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,' . As ex-post-facto survey research, this field ^study had a 2X2 \ 
factorial design- with community type (kibbutz vs city") and sex as ^ 
independent variables. -The designated sampling units were 20 10th " V- \ • 
grade- biology classes, "six from kibbutz schools and 14 from urban schools 
in the greater Tel-Aviv' area* The procedure for selecting the classes 
was net reported, except that all used BSCS Yellow Version texts* ^ ' 
The number of schoo - were chosen was not — ^ — — 

given, nor was the number of / classes selected in each school. The two 
samples of classes (kibbutz and urban) were matched on social and , 
ethnic bachgrounds • 

, Dependent .variables ware students 1 reported perceptions of the degree 
to which their class was characterized by cooperation , apathy ,- 7 saHtis— - ~ 
faction* cohesivenessV difficulty of materials studied, cliquishness , 
favoritism, and disorganization. Thege Variables , riot operationally 
defined, were measured Jby an Israeli version of the Learning Environment 
Inventory (LEI) (f^alberg and Anderson, 1968) ... Construct validity and > 
reliability were reported, with internal consistency alphas ranging from 
.52 to .SO. (mean-, 65)* 

Findings ' / * > 

Analysis of variance (community type X sex) was performed for each 
of the nine scales of the LEI* Only the main effect of community type 
was reported* Tharyfli no significant difference between schools en 
the scales of Apatlw ana Disorganization- For the measures of positive 
classroom relationships (Co-operation, . Cohesiveness , and Satisfaction), 
kibbutz students attained significantly higher scores than city students 
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(p<.05, OOlp Jand^pV, 001, ra§peet£yaly)V Likewise, kibbut? students ; 
had, slgn±|ieant^r lower scores <p<,Qi, p<.001^ p<,G01, ana ^<.05, . 
: resi^ classroom r^lattonships ^ ^ ^ : 

(Gba^tition^^ i)if ficulty) , Ho ;*raain .effect 

, was reported, ^ 

;* ^PfF?^M kibbutz girls had lower scorer for classroom measures of ^ 
? Competltipn, favoritism, and Cliquishness , ' --■ :"■'] ^ " y . = 

Interpretations - ; ;7" •"• ■ ; .'i . ; ". ' "- ' • W" .*":■>• ' • ' • 

The authors state that the city and, kibbutz schools comprise / 
,l ^ :Lf ^ eren _^ World ^"' W teiros of social learning envirdnmej^ts even^h^g^ 
they use the same biology curriculum. They also state that urban schools 
display * high divisiveness (term undefined) , high eliquishness and low 
cones iveness. Furthermore, they reported that cliquishness and v 
favoritism#foere correlated (r^.61). v , 

• '- The authors imply that -the --social activities program in" kibbutz * 
schools is responsible for the -more positive social .climate* They 
state that an inquiry approach to, high school science study "will not: 
necessarily alter the fundamentally competitive and \ clique-ridden * 
character of the classroom's social climate" (p* 327)* 

v According to the authors, the findings of the study cannot be 
attributed to differences in school size, or to an urban-rural dichotomy, 
Rather, the find ings can be attributed to differences in school-wide 
social and academic policies* They /conclude that schools can provide 
a good social climate by implementing policies for cultivating positive 
relationships among teachers and pupils* 

' ABSTRACTORS' ANALYSIS , . 

Although this study attempts to clarify important relationships *' 
between school types and student perception of classroom environment. 



^ the results are confounded because the variables for analysis werii not 

adequately Identified and operationally defined, The stated purpose 
; "V of this .research was to use the different educational policies of 

/urtatt^andVkibbutz schools as ind^endent- variable * 7i 

•'* oommimi ty type , however , is actually composed of many subcomponents 

including school policy differences . It ; can reasonably ,beAassume4vt:hat 
. there is a difference between kibbutz schools and. urban schools in ; 
Israel* These two locales have a different set of environmental influx 
" ences and «ay attract different kinds of people* ^ierefore, the H >" 
question remains: which of the subcomponents accounts for the- results i 
of this study. r • v : " v ""- """ : : : '."Y'/- •/'-'-. 



Of the 20 classes participating _iri he study ,^six were from kibbutz 
s ch ools - and f our t een " were f r our urban "s chbols ./ " However th^ numbe r^of 
high schools of each type was never specified* There are differences 
among high schools of any country, both in climate and morale ; therefore / 
the variable of school must not be overlooked when comparing effects of 
school policy. The authors should specify the methods of sampling and 
the, location of the schools as well as other pertinent demographic data 
of the schools, < Furthermore, the unit of analysis should lSfe consistent 
throughout _ the study. For instance, the authors began by reporting the 
number of classes to be used in the s.tudy (implying that these were 
the units of analysis), then used individual students as the subjects 
for their data analysis, and f inally based their conclusions on - a compar- 
ison of kibbutz and urban schools. This inconsistency both confuses and 
weakens the investigation* 

The authors conclude that "schools can promote a positive, social 
climate if the school as a ^social system implements school-Kid^ policies 

for cultivating positive relationships among teachers and pupils' 1 

■■■■■■■ . : \ : s \ . 
Cp- 328)*. However, they do riot provide evidence to indicate that such 

policies exist in the schools in the study, nor can an ex-post-f acto 

study substantiate causality* 

The conclusions about the effect of BSCS materials. on classroom 

climate also must be questioned* Since *BSG8 Yellow Version was used in 

all of the classrooms studied, the authors stated that the use of this 
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te^t not necessarily alter the f todamentally eli^u^ ridden ^ _ 

character' of the classroom social climate" (p, 327) * Without proper 
^control»_this finding may -be -spurious^ A maj or weakness of , the report- 
is ^the failure to adequately describe "the methodology used arid cl#arly 
state tiie hypotheses propose cpncldsions ^out ^BSCSV 

YeUow.. Vers ion and sehodi policy effect as well as a general lack of 
dperationkl definitions of terms and variables create uncertainty about 
th^ a tudy Tfc validity * Future research should define the tetms and 
variables being researched and use concise problem statements and • 
hypotheses as guidelines. "* ' ". : . . ' '- . -•.V--1-^T^' ; -V"'" 
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V ^ ..-V-"- / < V " v f$ -\ '■ J ^ >. '.V ■ _J \ • ' . j ; ' : ';0-:'l '.^V'.; .': ' I '' '=!. '"7; 5 . \V 

S t t , James * ^if f±Gult±es Experienced by H^gh ieHodl^Sfeaderiti Wh&t 
V Earning; Bas ife- Mendellag- Genetics . '•. The American Biology Teacher V 
'4 44 (2) sj 80^84^1982 * r_ \_- - T _ ; 7^ ~~ : 

b^scr±ptprs--^*Btoiogyj *<3eheticsi *Grade S; *Knowied^e Level; 
* ' *P^bl^; Sp^Jng | v S cieftce Education;: ici^ici InstruQtioni 

V ■Secondary Education; ^Secondary School Science 

Expanded abstract' a^ I.S;E, b^ / 

Linda R. DeTure* Rollins College. - = " ; r = : : - ; r ".-/ ■'" vi ^ " ' ' 



Purpose \ • , V " /■ ' . " • • V*0 

The purpose of this study was to examine the relationship of / 
knowledge to problem solving strategies,, that ninth grade biology 
students used to solve basic Mendelian genetics problem* Stewart uses 
a small sample, case study approach, to report the initial phase. 6f a - 
broader research project- •' A -. - 



Rationale , /. ) 

The aim of this research is to provide information and data that 
will be helpful in establishing a general theory of problem solving* 
For much of - £he early research little prerequisite knowledge was required 
to solve the problems* Subjects were not required to integrate a 
conceptual understanding with the process of seeking solutions to the 
problem* Recent resiar^h has been examining meaningful problem s diving 
in which students explain each step carried out in terms of its concep- 
tual reference* The research methods utilized are similar to those 
of the information processing psychologists, - - \* 

" Mendelian genetics was chosen" as the content topic because it was ■ 
rated as being both important and /difficult to understand by classroom : 
teachers. In a preliminary study, Finley, et.al. had teachers rank 
50 content categories. In terms of importance, seven of the top 
fifteen were related to genetics. Four of the items; mitosis/meiosis, 
Mendelian" genetics , chromosome theory of heredity and gene concept. 
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This study is an, example of research utilizing a case study appro 
The techniques for collecting and analyzing data are typical of this 
type research. Students Were invited to think aloud 

Awhile solving problems - ^ Audio -tapes were transcribed and any -written 
notes the students used while solving the problems were collected. 
Because of the time required for analysis^ a small sample of fourteen 
nin th%gr ade biology students was selected to solve three types of 
genetics problems* Honohybrid with genotypes presented, monohybrid 
with genotype embedded and dihybrid cross made up the 100 problem 7 ' 
sample. The subjects had a success rate of greater than 90%. Since j 
all students had received instruction injj|roblem solving , this rate ! 
was not unexpected. However, teachers expect more than simple success, 
for a meaningful performance, students should be able to describes ;.=.*; 
explain and predict using interrelated genetics concepts, why each step 
was done, arid why a different way might or might not be correct. The 
distinction between rate and meaningful performance was a focus for 

the analysis and consequent findings. . . 

■**»- ■ '■ - ' l = ' • 

Findings ■; , 

All fourteen students based at least m W part of their solutions on 
knowledge of Mendelian genetics , but many expressed only, partial 
conceptualization and/or mis concept ions. Due to the qualitative nature 

of the study, the faulty ideas can be traced directly to the student f s 

-■ • . j • * - ' ■■ • - ■ 

statements- 40 



f - The : most notable deterrent to finding meaningful ^ solutions- to : 
viprobleras ;was/ a weak under standing of the r elaiibriship betw^an meidtic 
' division and mono and' dihybrid; crosses '. r Although stu4erits^ eduld • V, \/ S 
correctly solve the problems us^ng mathematical/ algorithms* many; cotiid / 
not explain the process as /it related , t o chromosomal* segregation^ ^rid ;/ ' 
assortment. .Moreover; given; Incorrect or imppsa^le genetid- combina- / - ■ 
tions s they could not explain why they were faulty. * Some students were 
able to verbalize an operational understanding the process* but 
could not attach the appropriate concept labels* * * 

Students who employed algebraic techniques rather "'than the 
Puhnett Square method were even more confused about how the principles 
<of fertilization and meiotic division related to problem solutions. ; \ 
They _ cou jLd , corrfictly^solve the .problans dn. a- rotfe: but- non-meaningf ul w ^ 
fashion,/ • : ,; i i - i - :■ ! ; - 

Interestingly the difficulty did not seem to stem from a lack 
of, understanding^of individual concepts. rfow the concepts related to one 
another in a coherent whole was the greatest hindrance to .meaningful * 
understanding. During iris true t ion , these relationships were implied •"" 
but not explicitly established which apparently led to "partial * 
conceptions and misconceptions. 



In tar p ye tat ions "•*- = . ■ ' ; ■ 

Based on the problems identified in the. interviews, five conclusions 
and /or suggesti 
1) Most s 
' will 



oris for instruction were made. 1 
tudents will be able to solve monphybrid crosses but some 
o so in a non-mean iijgful way* ■ 

2) Althodgh students may be" able to solve monohybrid crosses in s 
a 'meaningful way, this does hot necessarily generalize to 

-T, dihybrid crosses especially when using the algebraic method . 

3) y The difficulty is not related to an ability to use combina- ; 

torial reasoning, but in a lack of adequate knowledge of 
genetics* • •. ' \". • 

-\ ' : ■ • ■■ : ' ■' . ; ' * • ;. . - 



4)^ /Students may operationally under itand the process ^imowinji the 
' v ":.\- ;^ appropriate^ .for : * it i ^r-Ly^'r- .i'V *; ;-^"U\vV 

4 .:5)« Although studenta define individual concepts , 

v / > t* 16 ? ^ot:,ha^t;a good^ imders tending of the r^iatiohship ; 
■ V- - .y/ . among concepts* — - ■-.!?-*.■'"> ' ' \-- ,-. ,;•*•• 

= ' ; E^licit instruction in the relationiKip of eoncfpts aho]dad a ; : 
primary ohj ective of genetic instruction./ + : '.f -V 



,\ ABSTRACTOR 1 S ANALYSIS ^ - : ' > 

^*r~ A mij or concern in s ei^nee" e^ue^t^ T""""" 
between research and practice in science teaching (White et al, ) * • ; 
Three* factors tliat have contributed to that problem are addressed by 
this study i One concern is that teachers view research as having a \ 
lack of, relevance to their daily concerns .. , Secondly , the style of A 
communicating the results is too technical and, therefore, ineffective, 

XLastly, the usual methods of dissemination of results via research 
journals reach few classroom teachers* Stewart overcomes all t>iree 
problems especially well.- The general area of study, problem solving; 
is a widely recognized concern* ol teachers v ,. The content, Mendelian 
genetics, was specifically selected because "it was identified by 
classroom teachers as being important. The study is a good model ot 
practical, ; relevant research* The case study approach and writing L 
style is easily understood by the nan-research oriented person* "**]• 
Finally,, the publication journal is targeted to the practitioner, 
While it Is apparent that the study was written to and/ for the teacher, 
the potential also exists for the research to make a significant 

v t conceptual contribution to the understanding of how children solve -'■/*■ 
problems- ' ! . »; - ' •' v ■ v ' 

Cdnceptually the study fits in the body of research pertaining to- 
problem solving and less directly to research concerning the inter-, 
disciplinary dimension of math and science. In this case, the subjects 
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. are able to scarry out the mathematical ^functions but have\ difficulty V 
: * Relating ^thbaa bapk t^ the s eien tif 1c foundations r §inee this 1^" the ' 
rev erse of what is, usually expected, a second set - of research questions 
can be quickly generated* \ " ; i ' - ■ y^. V v/ : i 

V The study is an example of descriptive research in which informal; ; 

tlon is sought concerning" the state of the phenomena; 1 > e. problem solving 
in a content area * An aim of cas e s tudy research Jim to examine a 

single case or- small -sample in depth in an attempt to discover all the 

variables associated with the problem (Affy et al* ) Stewart is faithful 
to that aim and is able to identify some significant problems associated 

with" solving Mendelian genetic problems-, As a result* he makes : 

• . ^ '_ . - .... . ■* . . ■ o , ] 

r ; However, the strength of -case study; reseaz.cn, the indepth analysis . 

of a- few samples,, may also be its greatest weakness* Generalising 
from the research ^sample to a target population is always a concern I 
even with large sampie e^erimental studies. With case studies, in : 
which it is not feasible to establish controls , it' becomes an "even 
greater concern* For example in this study, the researcher is attempt- 
ing to gain knowledge about students 1 ■ problem solving strategies - . : ; 
"Yeti, it is not clear whether students encounter difficulties because 
of poor problem strategies or inadequate instruction. In fact; some 
evidence suggests"! that problems are du^ to instruction weakness. The 
findings' appear to be confounded and without: any- controls "questions 
concerning validity are raised* */= ' 

The case study is a better tool for producing hypotheses than for 
testing them* Once identified, the hypotheses can be submitted to ^ ^ 
rigorous testing much in the way that Fiaget's insights were tested/ V 
A number of potential hypotheses have been generated from this- study 
and it will be interesting, to discover whether the next phases, of* 
research will include hypotheses testing* Stewart states that the study - 
is the initial phase of a broader research project, but he does not l\- 
indicate how the results will be utilized a*nd which- directions additional 
research will-, take* The'omission leaves many questions unanswered* 
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_ While -Hthe research focuses on some significant issues i the method- 
plogy^used is no t |§|he type usually found in^scienee^ ' 
L A purnais* The paper cannot" and should no t be critiqued using : the ^ : V ■ 

criteria for- experimental studies. This report was directed^ to the - 
? classroom ^?h ! er rithar than thi researcher and as such is verv 
^l^inf ©r^tivefC ^com the "researcher's perspective th^ it is less - 
^*^?9^ t ^ e ^ this f its -in " ^ 

. to broader research projects and future research directions, there are 
^ also some unanswered questions about procedures . \ ; ; L H ; * 

Case studies,, inherently suffer from Sampling problems and Subsequent 
generalizations, ^or.this study, fourteen students were selected for ; ' - 
• interviews ^ but no reasons for the basis of selection were given* -How 
was the number determined? Were subjects randomly selected or were / 

information about procedures , valid decisions regarding the research 
=, . . cannot be reachedvK : Y= ?• .:.;T V . '.-V "\ '.' ■ . . ;' 

- : u ^he--study. s:eryes-;its. . purpose as - a 'report, to teachers and provides 

a rationale for experimental reseat chers , A few explanatory paragraphs 

-regarding the research design would make the" study, more . useful to r : . \? 

researchers. Although perhaps it is unfair- to expect a single paper 4 
. • to address two audiences with rather widely divergent needs and v — 

interests* From a research point of view, it seems that the .next 

§,' ■ ' ~ '■■' ]' ■ «. .. • ' . .""-•=..' .. •• = '■ •- - • > _ <; •• ; . " ' * . ' 

~ steps I are to identify hypotheses that will be subjected to experimental 
problem solving. Stewart has begun a crucial first step and it is 
hoped the next phases of the res ear ch will, be as fruitful - 
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Purpose V' " -v. : 

electrochemistry* v . . 



Rationale 



Although several studies have demonstrated that the presentation 
of pictures before or during a learning session facilitates cone 
acquisition (Holliday, 1975; Weisberg, 1 1970) » the relative effectiveness 
of pictorial and verbal learning strategies remains in doubt. "The 
effect of pictorial presentation on science learning has not been 
tested under conditions in which a verbal strategy was also manipulated 



Design and Procedures 

Two experiments were conducted* In the, f ir s t exper^feent % 98 
undergraduate students who enrolled in an introductory psychology 
course were randomly assigned to four treatment groups: 

1) Pictorial lesson/Pictorial review 
'■ ; ■ : 2) Pictorial lesson/No review 

3) Verbal lesson/Pictorial review 

4) . VerBal less on/No review 
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Each group was taught 14 concepts of electrochemistry relevant to 

a simple primary: 'cell ("batt ery ") . Both the pictorial knd the verbal 

Itsson were presented By -computer-assisted instruction; The concepts 

(eg, electrolyte, anode/ cathode, oxidation/reductiori) wete introduced 

^y written description. In the pictorial lesson - the description was 

' followed by an interactive graphics elaboration of the concepts; in 

| the verbal, lesson the description "was f ol 1 nw^d ■ hv an &qit^ai ^rfrfil 

;.; f laboratloh. In ^o/teh lessons 20 questions were inserted at strategic 

points which required students to respond by typing answers , Lessotts 

required about -30 minutes of student time. * t V. -.' 

. ; Af ter the lesson, half of the students engaged in a pictorial 

-review task which required the learner to interact 'with the display in 

order to create a -working model of a- battery. . The remaining students 

; ^ "minWesX in ^ T 

computer game play * ^ \ 

v Differences among treatment groups with respect to prior knowledge 
and spatial ability were assessed and found to be nonsignificant i Two 
post tests were administered to measure student learning': (1) a verbal 
test composed of multiple- choice, true/ false, and matching items 
representing Bloom's Knowledge, Comprehension and Application levels 
of cognitive difficulty, and (2) a pictorial test which assessed v"' 
recognition of the names, characteristics arid functions of nine \ 
battery parts. An attitude inventory consisting of five bipolar \ 
^adjective scales was also administered to assess impact of the 
instructional treatments. The authors state that a 2 x 2 factorial 
design was used to investigate the effects of lessons (pictorial ^ 
vs. verbal) and review* strategies (pictorial vs. none) on concept 
learning . ; • \ 

The authors suggest one problem with the experimental!* design r \ 
. . time was inadequately controlled since learners in the review \ " 
condition spent more time with the lesson concepts than did learners in 
the control condition, 11 To better equate time-on-task, a second experi- 
ment was conducted. 4 V 



38 : 43 



In the second experiment 50 students were randomly assigne^ to 
two treatment groups . One group received the verbal lesson followed 
by the pictorial review * The other ;jgro'up received , the same verbal 
lesson followed bv a re-read of the verb A 1* les son I 
: 1 ) .Verbal lesson/Pictorial review •• / < 

2) Verbal lesson/Re-read J •" - : : 

The effect tf£s*£o equalize the exposure time to the material* 
Students were administered the same attitude inventory, the pictorial 
tests and an expanded version of the verbal test. 



Findings ' , • ■: ■"; "■. '. X ". ■ . '• ' • 

; Results of the first experiment show: v r - 

1) No differences among treatment groups on the verbal test. 

; 2 ) Differences (F^ 92 =3.42, p.<.05) among treatment groups on the 

pictorial test. . Pairwise comparisons revealed that students in 
the Pictorial lesson/Pictorial review group recognized more 
items than those in the Verbal lesson/No review group . No 
other" pairwise comparisons were significant . V • 

3) No differences among treatment groups on the attitude inventory. 

4) No relationships between spatial ability and attitude but 
mild relationships between spatial, ability and scores on the 
verbal (r g4 =^0. 33, 05) and pictorial (r^O.24, p<-05) tests. 



Results of the second exper linen t shows , : - ' '. ;, " 

1) No differences among treatment groups/on the verbal test. 

2) Differences (t^ g ^2. 20, p<.05) among treatment groups on the 
pictorial teSt favoring those who used tne pictorial review 

- strategy. • , . 

3) Differences (t^ g ^2.3i, p<.05) among treatment groups on the 
attitude inventory favoring those in the pictorial review 
condition. . 
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The authors conclude that !f , ... a waafc f effect favoring the 
Pictorial (lesson) on a picture recognition test but not a verbal test" 
-was foim^ observed , in respect /to : a\ ^ • r 

Pictorial review strategy. ( They go on to say that " . . # the educational 
signif i cance *of strategies that raise ties t performance only a few ■ 
points is questionable*" Finally , they speculate that ''..•the weak 
results* observed in these studies^ma^ have resulted because thf : v 
pictorial strategies were compared L "t 6 other facilitative strategies" 
(eg. inserted questions arid verbalv review) . . ! : : = : 



. , u„ • , ■ ABSTRACTOR f S ANALY S IS- 



This study is part of a growing body, of research on the effects 
of pictorial learning strategies in diverse subject areas (eg. Holliday , 
1975; Lesgold et al. , 1975) * Several of these studies have shown that 
pictures signif leant ly enhance learning of complex concepts * Other 
studies (Snowman & Cunningham, 1975) have shown however that verbal, •> 
strategies ..such as inserted questions are as effective as pictur.es. 
The authors attempted to further understanding in the field by comparing 
the combined effects of pictorial and verbal strategies with verbal 
strategies alone. • . • ... - 

Although the study was well- conceived and the effort worthwhile, 
several design and ■analysis problems detracted from its value* The 
most significant problem appears to be an attempt to. "juggle" too many 
variables at the same time without adequate xontrol, 

One might ask, for example i 

1) Why were two separate experiments necessary? Shouldn T t the 
authors have anticipated the; lack of control in the first 

. ' . "' experiment and adjusted their design accordingly? 

2) Why were one-way ANOVAs used throughout when the authors clearly 
state that a 2 x 2 factorial design was employed? Shouldn't 

we be concerned about 'the main effects (lessons arid review 
;. - strategies) as well as the possible interactions? 
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- - 3) Would a 2 x 2.x 3 factorial design have been ^ore appropriate? 
r ; > ^ verbal strategies 

;=::; ../..': v ^ (insar tad ; questions present | absent ) 3 Review t^kls ; - — - ; 

: , (pictorial | re-read; control) V. - y= 

' ■ 1 •'• V-'x •• ■^•"■■V"- V"/^-/ v :; \- ; : '-J ; V ^ V^' %;.-:"= •" : ■ ;' • "' ; • . - 

i ^ • 4) Why were no /dita onoreUiability arid validity' of measurement 

• iiistrtments provided? -V*'- 

^ In general the written report was adequate. Descriptions of the 
subjects* experimental treatments, procedures and results were 4 clear 
and unambiguousy However, an explicit statement of the research 
hypotheses would have added to the' clarity of the report . .. .. .. : \ : 

The discussion sections were well written. -The authors considered 
their own results in light of previous research, pointing out where 
their findings supported and differed from those of earlier workers* 

One methodological contribution of the study was the interactive 
use of the computer to administer treatments and the on-line collection 
-of -410s t test data, - This -approach- reduces the variability inherent in 
an y experimental study in which the investigator must interact with 
subjects- . : • ••, 

0ne of the marks of a mature discipline is the extent, to which . 
research grows out of and contributes to a theoretical matrix* Recent . 
work in science education has been rooted in the assertions of AuSubel, 
Gagne, and Piaget , to name just a few influential advocates* 

In a closely related paper published in another journal, the / 
authors describe several broader lines of theory and research which bear 
on the issue of pictorial learning strategies (Rigney & Lutz, 1976)* 
An example is Paivio f s (1971) work on mental imagery* Why were these 
elements omitted from the present paper? While the authors did an 
admirable job of relating their wer% to earlier work on pictorial learning 
per se, they may have missed an opportunity to relate their findings to 
the broader and largely theoretical issues of non-verbal learning ±n 
general* 

Future research efforts might profitably focus on the QUALITY of 
concepts acquired as a result of pictorial and verbal learning strategies* 



ihe growing aGceptebili^; of >mttiralis tic modes of inquiry \(Welch 1953) : 
and idiographic modes of assessment (Driver £ Easiey s 1978) may "encourage 
research ; mf f brt s - whicti y :au»i at : describing • conceptual > on t^^g : ; " Pa t-i.^ 7 
than comparing scores: on = muitipie-chbice tests* /th^se studies wuld e^loy 
^«alitative- approaches (eg interviews, essa^ « 
''naive concepts'! (^snik* 1983^ and "alternative interpretations" 
prior to and following instruction. How,, for example, might students 1 \ 
concepts of a primary cell differ when exposed to pictorial and verbal 
instruction? ,- 7 ' *"-. >' *; • ■• . ■ " V 
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Marshdoyie, E. 9 JU ^ L » Bowman » arid G . W, Mullios. "Evaiuit±ng 1: , 
Programmatic Use of a Community Resource ; *The Zoo . .* Journal 
v Qf Invi ro^antal BducatUonV 13(& t 19-26, 1982. * - ., .. T 

• V ; ^ 

r PbJ actives ; Leartiingf ' ttotiyat ton i ^Pragram Evaiuatibni; Science 
, ^ Education! ^Teaching Methods f Teacher Attitudes Teacher . > 

-i : ." Participationi Wildlife ■ y v v-;;-:- '.r- v ■ 

Expanded abstract and analysis prepared especially for I.S.E. by ^' ' 

Lowell Jv Bethel, The University of TeKas at Austin. * ' A 



ose 



The purpose of the study was to investigate the effects of a - „ 

mental education through the use of the zoo. Research questions invest!- 
gated were; First, do students iearn a significant amount of wildlife • 
information as a jre^lt o^ ; 

teach ^ r,s ; 0 M ectl y?^ . the ^oo field trip? Thi^^ 

differences between the teachers who do and do not integrate a zoo 

field trip into -classroom teaching? 



Rationale \ - / 

The investigators cite many references from Che research literature, 
.the concern is to further the objectives of environmental 
education.. Specifically, .they feel that zoos may be -an excellent 
means for- teaching children about the environment. They go on to point 
out that little is known about the effectiveness of zoo education = 
programs. In addition, little is known ^about the effectiveness of 1 
pre and posetrip planning, as well as the extent to which zoo- field 
trips meet objectives of the local school curriculum. 
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Research Design and Procedure ~ ..V"*-- " 

" The investiga-tors employed a modified pretMt^postttjit- design 
:tq^ answer * the ^researgh questions identified abdyeV • ' Hie factors were 
knowledge the zoo f ield! trip by the studehta 9 \ 

•teaeheis T obj ectivea jor participating » teachers f perception ' of the 
zoo's" role in field t rips t and teacher preparation before and after the 
field trip* ; > : v .. V' - 7 i ",•//.'«•'. 

The investigators looked at various components of this study also • 
They looked at the function of the study sop as well as the do centos 
tour for students, the 'do cent program", "arid training manual used" 
the doeents. •".*' 



Teachers participating in the; study were questioned as to the 
reasons for "conducting the zoo field trip using a Liker t response ; 
scale* The purpose was to answer these questions: 

•y 1) What, if any, were the teacher's objectives for conducting 
the school zoo field trip? 
^ ~ " ~2) _ Bid the teacher perceiye the zoo T s role in the role in the 

1 zoo field trip to be educational? :• 

'. • t •"*.•"" . • •• ■ '* . ■ • " . 

3) How satisfied was the. teacher with the school zoo .field trip? 

To determine - the amount of preparation undertaken by the teachers 
for the zoo field trip and the amount of posttirip follow-up activities. 
The- survey was designed to answer the following questions : O 

1) What, "if any, preparatory activities did the teacher conduct* 

prior to the zoo field trip? - . ° ^ 

= ■ "* • • •- •■=..■*-■ - = 

2) What/ if any, fc-llow-up activities did the teacher conduct- % 

. ' • s ; A . " . . .-• =. - : = ' . ■ ' =W - 

after the school t zoo field trip? ... 



i, f if ti\, and sixth gri 



The sample consisted of 69 fourth , fifth,, and sixth grade students 
from the same s chop 1, To protect against pretest sensitization, 
one Jialf of the students were administered a placebo pretest while the 
other half -received the wildlife pretest to measure wildlife knowledge 
prior to taking the zoo field trip. ■ 
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U 1 ; L -In 'al ona ani one-half^ hour r 

zqql tour which was j the treatment. The purpose of the study was 
r > explained - to ^1? dbeents a^ ; 
• all J of the; students (two study groups) • A wildlife posttest was 5- 5 
^d^nistered to all students the next day af t ar; the iob f iteld trip* V--"V 

! Sixty teachers Who had conducted zoo f i eld trips within the past .- 
yeai were selected from zoo records* They ware randomly selected from 
the | records to participate in the study. total of 46 self-administered 
teacher questionnaires (77%) were returned. .V" 

The students* questionnaire was based 
texts (grades 3-6) available to students and the zoo's educational 
program* The. wildlife test was based on concepts: identiiicatfior^ 4 w 

divided into three, sections entitled, "Who dim !?", "What? do I eat?", 
and "Where do I live?" Questions were, of a matching type, / 

In addition, content questions on food chains, wildlife ecology, 
and wildlife habits were asked. Questions ascertaining student's- 
perception of the- trip were included^ " ~ '■ - z : - ----- . - 

The investigators reported measures of central tendency and 
Pearson-product moment correlations for the teacher survey. T- tests for 
both independent and paired samples were used* Level of significance" 
used for all tests was 0.05. \ e V 

.. ( 

"Findings 



The following results were reported: 

Student Learning // "■' A \ 

1) There was no significant Miff erence between the means of the 
posttests in either Group 1 or Group 2 using the t-test "Jor 

/ independent samples* 

2) There were no pretest ^Sensitization effects, 

3) Using the t-test for paired samples, pre- and posttest mean 
" . scores within subgroijps revealed significant differences in 

all tests except "Who am I?" * 1 
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-1) Over 962 ©f the teacher agreed or strdrigiy agreed that zoo 
: _ Jp = M*tC trips were educational and ^ot recr^atlonai, : : , 
; 2) Ninpty-seven percent agreed or strongly • agreed that students 

Should have fun on the zoo field trip. \\.--\-- • 

3) Over 73% of tfie teachers .agreed or strongly: agreed that t^ey 
<f elected a moo £ ieid trip for educational ratsoni , : ' 

4) m About 91% reported that students, enjoy classroom wildlife 

topics more fc due ,to 200 field trifJs. Ti ; "';';:' 

5) About 63%. disagreed or strongly disagreed that the main reason 
field trips are attractive- to students was that they get to 
leave the classroom. ■; =' ; • : C c . > 

6) Positive dorrelatipns were found to exist between ob j ectiyes 
that indicate zoo ^ield trips^© bi educational aid statements 
that indicate satisfaction. ; v . 

7) Positive correlation exists between respondents who go tq the 
200, have set educational objectives, and have those objectives 

. : met.. . _ ... ..' ..... : ..... % ...... ''. ............ .... . : . ;". . ..^v „,^/_,. . — - -:~ 

8) Negative correlations exist between those statements that 
indicate, lack of control due to novelty of the setting, 

S inability to set objectives, student perception of the field °- 
trip as fun time or that' learning does not occur, and 
statements that indicate satisfaction with the field trip 
or that the purpose of the field trip is educational. 

9) Respondents favored the expansion of the zoo's educational role 
\.' with respect to the zoo field trip, - '\""' 

10) All respondents conducted some type of pretrip activity or 
post trip activity, ^ / 

11) All respondents* incorporate the zoo 'field trip into the school 
curriculum. * ", \_ 



46 

• 51 



:Ig terpre tat ions " . -~ ^ ^ V- 'i :-. ■ -■• Vv» ■ y ' . ;\. \-v - 

•'• • • % , r - <''■■ -V V - • ■ v : 

The following conclusions follow from this study: • 

1) Learning* ^ defined in: th^ 

2) Students .were motivated to liarn about^ zoo aaimais , v ? 

; i 3 ? Teachers perceive that these zoo fields trip experiences are 

educational and establish objectives to guide the experiences* 
? 4)^ A . strong relation exists between goal . attainment vby the class 
and the teacher's desire for future such trip .'v; v .v ■ v 

■ 5 ) The majority of teachers utilise both pre- and post trip aetivi 
ties to prepare for and reinforce the experience. S ' 
6) The teachers desire an expanded role for gob education : 



ANS TRACTOR f S ANALYSIS 



The questions investigated in this study are important to teachers 
because of the emphasis placed on field trips and field trips; to the 
zoo in particular. Little is known about their effectiveness; or what 
specifically about them may enhance cognitive growth. This is one of 
9 a few that, begins to undertake this vexing question and sheds \ some " 

light -on it- It now remains for future investigators to begin to 
- stud y some of the questions raised in the study as well' as some of the 
factors which were not studied, •' _ 

; It was not surprising that learning did occur as a result; of the 
treatment (zoo field trip). This is t3~be expected. That it was 
significant in so short a period (1^ hours) is not expected/ A post 
post test given at a later time (4-8 weeks) would determine the degree of 
retention of the concepts learned. This would answer the questions of - 
"how much" and "for how long*" 

It would have been helpful to have compared the experimental group- 
with a control group. Since students use the same texts that emphasize . 
the same content as the zoo's educational program, it is hard to 



determine causality here. This would have certainly strengthened the 
design and v = ^r^-V ; \;A-^C- T 

J There were , some _o tKer me thodo logical .considerations ^br instancf 
it is not clear how the students were selected for the /study. In 
addition , informa tibri is incomplet e as to the huiaber of female students 
to the sample or any other descriptive data. This would certainly 
be helpful f©^ replication purposes. It is never made dear why fourth 

and fifth graders we-re "compared to fifth and sixth graders. ,This- ? 

* , ' : ' . ••; -\ .'. ■■ \- :.. •;■='.; •.>, " •- ' • ' " V".' ;l ' . •" . '= r ".• '• : ,;_ : ' ; > • ■ . • '= \ 

certainly might have some effect on the results* '• /r'v " : ' 

} The prevention of pretest sensitization was certainly a plus in < 

the study's des ign It is never made clear whether the instructors of 

the twd\ groups were part of the teacher sample* Follow-up procedures 

are not mentioned in the paper, j 

No validity or reliability ; data are reported for the test given 
for the students 1 wildlife tea t.| This should have been reported or 
determined because it is necessary for ascertaining the strength and 
value of the instrument. This is absolutely critical to the results 
of the study. Jiere.._ .__-.„_" -., ,,. _i .. '-. • . .., .- , ,i , :., -.. . 

As the investigators point out, ail of the factors studied may 
contribute to student learning and motivation. But because of the focus 
and research design it is impossible'-tp construct a causal model for 
evaluation. Because of the nature of the problem there are certain 
methodological considerations . Examples are combining different factors 
of the zoo trip into a set of measures* There appears to be no 
instruments available to measure these separately* Certainly the 
random selection of students as well as assignment to different groups 
including a control is a real problem here. ... 

While there are research and design problems to be worlted but in 
future studies, the .present results do*reveal that . field trips to a >- 
community 200 enhance student learning vab out wildlife and the environ- 
ment- It has helped to define the role of teachers and zoos in relation 
educationally oriented* field trips, and' certainly field trips to such 
community resources such as goos and effective learning sites for 
environmental education. The findings have modest values but further 
work is needed to isolate the factors in field trips that directly con- 
tribute to learning and cognitive development. 
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He'ndrix, Jon; Thomas R. Mertens, and Randall S. Baumgartner. "Individ- 
T : ualizlng; Instruction Through Concept Assessment; '* The American - 

Biology Teacher . 43(5V; 24^-253, IQftl - - ^ J 

" Descriptors— College Science; ~*College Students; *Cognitive A 
Tests; *Field Tests; .Higher Education; /Science Education* ' i 
: Science Secondary Sqhool Students •'.".>*' j 



Expanded abstract and analysis /prepared especially- for l.S.E. by 
David R. Stronck,-'Univer«ity of Victoria, Canada. ~ ' • ' /' 



Purpose ••■ • ' ■ ' • • - ' . ' . '' 

The purpose of this study was Lo develop, validate, and use the 
Cognitive Biological Concept Assessment Instrument (CBCAi) . •: 



•I- 



' . . BaQ State University, - Muneie , Indiana, has three courses which 
emphasize human genetics j 

Genetics and the Problems of .Humankind;; Bioethieai Decision-Making; and i 
the freshman honors Symposium In Human Genetics and Biqathieal Decision^ 
Making. .Students "from different -backgrounds who ehroli'in these courses* 
have varipus: levels of understandkg 5 of the bi ' 
concepts used in the courses. *The instructor^-want^to determine the • 
is***"* levels^pf -understanding in order-to^becoina meraefif ectlve in rV ~~ 
helping .students attain, desired, concept levels V 

Articles in newspapers and magazines often incorrectly or 
inadepately describe concepts of many biological an^ bipethieal 
terms. Students at the beginning of the courses may interpret the " 
meaning ofl terms differently /from their instructors. Preassessment 1 
of- th« students' concepts is essent ial to meet the needs of the studentsV 
with respect to the educational obj actives of the courses (Geisert, 
19.74; Park, 1971; SMber7 1974). • V 
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- r Research Design and Broeedure V>-^- 

: The goal of* the study involved developing an instrimient for 
^ measuring the 'levels of students' Understanding of certain biological 
t erms used "itt bioe thics : eours eg or social biology courses » ■ The des igh 
VK— ;q3P th4 ^tudy^ ^as" ^hff ; bne^sfibt casa ;i tuily Mthout rif erehes : to r fttihir : " • 
V studies or Control groups . Nevertheless , the procedures used were T 
;". appfbprlate for determining the reliability, validity and some norms, 

v o*f the instrument . Reliability was /established by test^retest method \] 
" V" :^ ; ? (Thorndike > Hagen, 1969) - Face validity f or the items in the , V / , 

instrument was established by a panel of experts* ' . = ; 

. Popular magaz ines VucR as Time and Newsweek provided aver fifty. 

articles using concepts and terms of the bio ethics courses* From these . 
articles 50 biological and, bioethical terms were compiled that are also 
g used in the /objectives of the courses. Definitions of the 50 terms 

were taken from books ranging from biological dictionaries to advanced 
I gene tic textbooks * . Each term had three definitions at different ley els 

^ of Bloom* s cognitive domain (1956): (1) a simple definition requiring 
- only some knowledge i.e. s memorization ; (2) a definition showing 
comprehension; and (3) a definition involving abstractions, e.g. , 
Z ' • ... application or analysis* * , \ . ' . '• "■'■■•! 

"■ " The researchers hypothesised that individuals of different . / 

educational and experiential, backgrounds would select definitions 
1 corresponding to their educational attainments . To test this * 
hypothesis* the researchers selected three samples of different 
biological educational levels : (1) 36* high-school sophomores and juniors 
^/ enrolled in Academic Biology for the 1978-79 school year at Paul Harding 
' High School* Ft. Wayne-, ; Indiana; , (2) 12 college freshmen enrolled in 
Bio 106> during the spring quarter of the 1978-79 ^school year at Ball 
? • State University £ and (3) 39 high— school life-science teachers from 
..., = 0"- various high schools t^hrojgfghout the state who had participated in a ^ 
/ foiir-jrteek NSF project 'on<^Euman Genetics and Bioethical Decision- 



Making for * S econdary-Sjchoo 1 Biology teachers.- 1 Each sample completed 
the instrument before [instruction in basic genetics, Human genetics, 
.and/or biqefchics. 
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\ The 50 tmrms were divide^ into five maj or groups : (1) 22 tenfls %n 
/'Mendelian genecJLcs'li C2) 12^tatms in ^htman genitics"j (3) 6 terms in 
"philosophy and ethics"; (4) 5 terms in "reproductive physiology" f .and 
(5) 4 terms in £ "human behavioral control, " The [results were reported \, 
\ in/these fivg categories, ; : ^.< -» :. % "v?>l .. Y"--Y- ; '- Y : y 



Findings , '-" . - f : *. •". =Y/ * ' ; " ; . 

.*.. '• Y ■ • • \ T Y*'\ ■-' Y ! " Y' _. \ / '«...' . .. . '-' ." •"• - . . =. ».•'•'. *' 

Generally for all categories, the teachers used the "don' t know" 
response less . frequently than either g^oup of students. There were 
trends for the teachers to %elect higher levels of conceptual under- 
standing than either group" of students. The college freshmen tended 
' to select higher levels of understanding than the high-school students. 



Interpretations . . = Y-,__. _.Y ">-.,.Y. ...... : ;. r> i: 7.. .. . _Y. . .. 

The instrument can be used to identify / the terms which are 

unfamiliar to the students .> For Example, all of the high-school 

students chose the "don't know" response for the term "Hardy-Weinberg *• 

Equilibrium" while only 41% of these students selected "don't know" 

for the term "sex linkage." Teachers can use the information to give 

niuch class time to the "Hardy-Weinberg Equilibrium" and more individual- 
ly- l ' ■ : V^. 

ized assignments for 'sex linkage, " ' 

The CBCAI demonstrates the student's level of cogni t ivet d eve lopnien t 
for understanding specific terms, For example, 45% of high-school 
students identified the lowest concept level response for "abortion" as 
closest to their own definition; 291 of these students selected the 
highest concept level response for the same .term.* The data on teachers 
show a reversal of the students' percentages. Fifty-nine percent of 
the teachers chose the highest concept level response for "abortion" 
w^ile only 26% had the lowest concept level, A recognition of such 
differences is helpful for improving instruction on terms that are, 
variously understood, « . 



f When the CBCAI" is used again at the end of instruction/ the 
teachersycan assess the ef f ec t ivenes s of the instruction to. raise : 
the concept levels of the students . Nevertheless » s the researchers 
* explain that the C£BGA1 can be used successfully pi\ly when the respondents* 
understand and follow the instructions given at the* beginning of the* 
instrMen^ />' " Failure ^at* following these direct itons or dishonkit i v 
responding completely invalidates the results* V • V f : V ^ J 



ABSTRACTOR'S ANALYSIS ' ; : :^ ^ 

; The GBCAI is designed for formative evaluation. -^Henson (1981) 
defines formative evaluation as* the designing and using of tests for 
one specif ic purpose; -to promote learning, The results of such tests - 
are not used in determining students 1 grades. Throughout the history? . 
of American schools^ few teachers have used formative evaluations 
(Henso.n, 1981). . J, . ,^ . _J J /..":/._ . . - 

Because teachers have used tests almost exclusively for determining 
student grades, students will need very explicit directions to accept 
the directions of the CBCAI, They can easily misinterpret the instrument 
as designed for summative evaluation arrd easily obtain high scores by 
dishonestly responding, i.e., by selecting the more abstract definitions, 
although they do not correspond to the students 1 own definitions . 
Students - m^ 

the instrument is clearly presenting attitudinal scales. 

\ ■ There is increasing interest in providing formative evaluation 
because teachers and textbook authors want. to improve their skills in 
assisting with concept formation, Minstrel! (1982) predicts that 
-conceptual development research will become a major factor, in the 
development of curriculum and instruction for the 1980 p sV In' recent V 
years Piagetian studies have attempted to describe the need for more 
sequential presentation of concepts, Hasting (1969) observed that the 
notion of concept sequence has seldom been appropriately studied in the 
instructional setting of school classrooms using the new curriculum 
ventures. An excellent example of the needed research was "Conceptual 
Development Research in the Natural Setting of a Secondary School 
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Science Classroom" by James Minstrel! (1982) ♦ His naturalistic project 
- obtained results similar vto those incorporating elinieal procedures *at j r 
y a ; vm^e^MdXy; (McDeraott* v ^ 



that students ddme to elassr&bms . with preconceived concepts V To be : .;J ; 
: more effective, teachers must know more about their students ^ precpurse C 
conceptions and then bask their, instruction on . the learners f needs . 
If their precourse conceptions are ignored, students may never accept 
a new organization of their concepts in any meaningful way. = - v;/-V 
^ Most of the studies on scientific concept formation have been 
; emphasizing mathematics or the physical sciences. „ The CBCAI seeks to = 
determine levels of concept formation for biological and bioethical 
i, ^. :tBrms Concepts of ..bioethics. seem to involve -many -problems - s temmihg ^ ~J::J Y 

- from the cultural or religious backgrounds of the students . Values 
clarification for bioethical concepts is described in many published 
books and articles. The CBCAI is relatively unique in dealing with 
cognitive concept formation of bioethical terms, - 

The May^S196 1 , "fssua of- The American Biology Teacher published the - 
study on CBCAI by Hendrix, Mertens and Baumgartner, More recently irt§ 
this same journal, Mertens and Hendrix have provided additional articles 
on the teaching of bioethics. In March, 1982, they provided a : 
"Bioethical, Value-Clarifying, Decision-Marking Model," This article 
* focuses on the personal use or application of biological knowledge. 
In January , 1983, Barman and Hendrix presented "Exploring Bioethical 
Issues? An Instructional Model." This article includes many practical 
examples employing the "Bioethical, 4 Value-Clarifying, Decision-Making 
Model," The American Biology Teacher has also published articles by 
other university instructors describing their teaching of bioethics, ^ 
,e,g, s "Teaching Bioethics from an Interdisciplinary Perspective" by 
, Singleton and Brock (1902), 

. Relatively few precollege biology teachers are considering bioethics 
in their classroom discussions, Kief fer (1980) describes the opposition 
to teaching bioethical issues and argues in favor of presenting these 
f . issues.; Yager (1982) observes that secondary-school biology teachers 
have made academic preparation almost the only goal of instruction 
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V Although; vPraj) feet Synthaiia advocates including; the foil wine goals * - 
"decision ! iDAl^ng-^^nyolving. biological knowledge in biosocial contents ; 
value, ethical and ffloral considerations of biosoeiai problems and \ 
issutsv'V : If the recopaendat ioni of f toj ect Synthesis are accepted, the 
the CBGAI nay become a helpful ' instrument at the preeollege level as 
well as the cdllegiate level of biology instruction. 
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* Frank A, Smith, Jr* , West Chester State College- - ,* ■". - " -. 



Purpose * '.; ' 1 ."• • "• • - 

This study was performed to determine to what xexter.it undergraduate 
students, recent graduates , and practicing scientists agree in their 
ratings of 22 selected aims for undergraduate laboratory programs in - 
biology," chemistry, and physics* In addition, for the undergraduate 
group * a comparis on was made b etween the undergraduates rating of the" 
"preferred" importance of each aim and its "observed" importance in 
the laboratory course. \ - . ' • 



Rationale 



In recent years greater emphasis has been placed upon the explicit 
statement of course objectives or aims. Students can examine stated 
aims to determine if a particular course can meet their needs . Thus, 
£he determination of course aims / the * rationale f or their determination, 
and who makes the determination is important. Since laboratory work 
consumes a large proportion of the students'; time and is expensive to" . 
the institution, the determination of laboratory aims assumes even 
greater importance* The determination of laboratory aims can be snade 
more realistically if "the views of graduates and practicing scientists 
are considered as well as the views of undergraduates and teaching staff * 
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Research Design and Procedure : - 

T^e instrument used in the investigation was a 22-item quest-ion- * 
naire based upon a similar questionnaire ;used by one of the authors - 
(Boud) in a ; previous " inyes tigation» Respondents were asked to rate 
e^ch item on a: numeri^^ 5 according to its importance 

The instrument was administered "to^hree different groups: / .V ." - ' 

, 1) Students currently taking ^Undergraduate courses in biology p 
"1 ' chemistry," and physics, at the Western Australia Institute P 

: v - ' : . i of Technology. (N = 151) * * ^ ; 

. *2) Past graduates of the same courses at the institute, (N- - 115) , 
-, : 3) Practicing scientists in Western; Australia. (N = 3C 



Each of these major groups Vas divided into subgroups of biology, 
cheihistry, and physics* The practicing scientists were also divided 
into subgroups corresponding to their areas of employment consisting of 
research and development, management, 'qual ity control and analys is , 
and teaching at the secondary and tertiary levels. The undergraduate 
group was asked to rate, each aim twice; in terms of its observed 
^importance in the course they were taking, and in terms of its 
preferred importance. - 

The two major questions to be answered by analysis of .the data 
were: •- ' . : 1 

1) Which aims are considered to be of greatest and least importance? 

2) Are there any differences between the ratings given by the 
subgroups of the sample? . , - . . - 

*• ' . ■ . = - - ." ■■ ■ 

The data wete analysed by means of tables and graphs, Tables 
were constructed showing she five laboratory aims - ranked highest by 
each of the major groups and the five laboratory aims ranked lowest. 
Four seattergrams were constructed* They displayed: '• 

1) tfie percentage of tertiary-level teachers and of students 
rating different laboratory aims as important, 

2) a comparison of the students 1 "preferred" ranking and their 
■ "observed 1 * ranking of different aims* 
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3) ; a comparison of tfie rant orders givin to different laboratory 

■ alms by practicing* scientists and by pas t graduates , f v 
4X a comparison" of * the rank orders given to different "laboratory. 
i , : , / aims by practicing scientists, and by undergraduate, students . 



Findings 



The findings^ can be summarized as: v \ _ 

1) There was close agreement \betwe en the groups of students, 
graduates, and practicing scientists oh the five laboratory 
alms" ranked Highest and lowest. The graduates and practicing 
scientists ranked exactly the same aims among the five 
- highest and exactly the same aims among the five lowest* 
The student group ranked three aims in common with the other 
groups among the five highest, and three aims in common 
among the fiver lowest, , -■ ■ 

Aims that were related to educational practice, such as, 

• • . • • • • • I •• ' ' • • • ' • . * ■'■ ■* . ' 

"To illustrate material taught in the lectures" ^ were considered 

to be of more importance by the students than by the practicing 

scientists. 

Differences occurred" between the students 1 ranking of the 
preferred" and "observed" importance of aims. Generally the 

aim was ranked higher on the preferred 



2) 



3) 



mean importance of any 
scale. i 



4) There were no significant differences in rankings between the 



subgroups of practicin 



I scientists and the total sample. 



Interpret;ati6ns- 



The authors' conclusions /can be summarized as: • 
1) Practicing scientists and recent graduates agree on the most 
important and least /important alms of laboratory work. They 
■ view the laboratory/ in pragmatic terms emphasizing practical 
skills, use of equipment; observation, interpretation , of data, 



; 2); Students mainly agree with the recent graduates and practicing 
^ " t;: scientists but" View with greater /i^port^icie" the^i^bratoryVasx 
a means of integrating theory an4 practice and of illustrating 
" what is taught in lectures, • ^ J; ; "J- 

• t fc j3) The importance placed on the practical skills acquired in a 

laboratory course by all groups .suggests that,' in some cases , 
' the laboratory work s can stand on its own* ■ 

4) If laboratory and lecture are to be linked together , then the 
* links should be matde explicit. , '\ 

\ ' 5) Students have some perceptions of laboratory work that differ 
from -perceptions of their future employers. The relationship 
i, . ^ employment^ could be made 
more explicit. 

,6) -More dialogue between teachers and practitioners may allow 
,""■';""-./ more rational determination of laboratory aims. 

'. ' ABSTRACTOR'S ANALYSI 

. •;. -.:; 'V."--' : ' ; ' '/■.<: . - . -'r\:. ' ■ :■!.' ; " ' \$ ] ; =• . 

^ The authors indicate that this study is part of a larger study 
involving undergraduate laboratory teaching. Many readers will have ^ 
difficulty Ideating some of the references to the larger study that are 
cited and a; brief discussion of the relationship of this study to the 
larger study would help place this study in perspective. 
; - The instrument used in this .study was a 22-item questionnaire 
originally developed for use in a first year physics laboratory course. 
The use of the instrument is extended in this- study to include courses 
in biology and chemistry. Would the aims be different if the list had 
originally been developed for, say, a biology eourseJ? The assumption 
is made in this study that the aims are discipline independent. The 
aims are of a general nature, and the assumption may be valid, but 
I would prefer that the authors justify it. 

The sample used in the study consisted of students currently 
enrolled, past graduates^ and practicing scientists, The report does 
not specify how tfye past graduates and practicing scientists were chosen- 




Were all practicing scientists in Western Australia invited; t© respond? 
The Report would be improved by making more explicit how: the sample was 
V chbsen*r V 4; : ^ ' >•*' •■. • ■ .-•v- ;^v\v< ; ^y\: 

Two other questions related to the sample; are related to the 
implications of the study and the generaligabiiity of the resilt^,; 
They are: '= : \-' ' " * ■. "•" ■"■ ; ' *. U V ' : 

1) How many students currently enrolled, or how likely is it 
that a student currently enrolled, will enter the ranks of 

' v practicing scientists? Is there any information about the 
future plans of these students? How manwof the current 
students will graduate from the insti^^e? * ; "■/'■", 7> ^ -\,/C v 

2) The authors 1 statement, "There was a small overlap it/ the 
sample of Institute graduates who were also found in the 
practicing scientists group", seems to indicate that few of 

"v the Institute's graduates actually become practicing scientists 

, . 7 l .J^t least in Western Australia) . This bears on the authors* 
stated implication, "».. students have some perceptions and 
. expectations of laboratory work which are not shared by their 
" future employers and colleagues , 11 It is not clear who those 

future employers and colleagues are* 

The analysis of the data in tabular form and by seattergram is 
appropriate to the nature of the data and clearly presented- It would 
help, however, if statements about the data such as, "not sufficient 11 
and "diverged significantly" were accompanied by criteria for such 
judgements. ... • ' 

In discussing the implications of the study, the authors have 
generally based their implications on the data obtained* \ In a few 
instances, they have speculated on possible reasons for v the differences- ' 
in some rankings of aims between the student group and the" graduates 
and practicing science groups. While such factors as experience and 
familiarity with the work place may have an influence on the difference 
in responses, it must be pointed out that other factors , such as matura- 
tion and past history, could also have an influence* In any event, the 
study cannot justify any reasons for differences in the data between 
groups. -• ' ' . - " " . .iV ' •• /; 
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The study* adds the opinion of graduates and 'practicing scientists ,,.;pri'; 

laboratoipy alms to the more usually surveyed opinions of undergraduates , 
'* students* and teactiirig .statf » - As .such , it adds another dimension to 
7 the consideration of aims in laboratory course design- Continued study" ' 

in this area might identify variables underlying the differences between 
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ISCS," Science Education 66(1) i: 35-43; 1982. V V: V /'C vl ? 
/ • V Deseriptots^"*A«d<i^ Science; 

*^'In^tuct±ons ? Science Education; ^Science Ins true t ion ^ i ; 

Expanded distract Wnd analysis prepared especially u for t.S.E;' by David • 
R- Staveniijij Nova Seotia, ' ^ % ■" • - .- .■" v. - J - - 



Purpose - = ^ .'. •■ - _ ." . =* : ; ";■ . . . 

:.- \- ' ■ V • r ■ ■■ 4 ' .. .' '■'" = '.= .. : . ' ,"■ , 7 v - ' ■■' 

The researchers^ undertook a descriptive and longitudinal study to 
explorV the =relaM 

achievement, ISCS learning relationships' over time, and student "ability 
to understand how well they have learned concepts. " 



Rationale \" 

Approximately^ 2,800 students in a middle to upprer middle class 
suburban Philadelphia school system were enrolled in Level ~1 ~d,f the 
Intermediate Science Curriculum Study (ISCS) program over the five-year 
period 1970-1975; The .system had a committed science co-ordinator . 
Teachers received a summer workshop prior to implementation, and- in- 
service days -^during the first year for ISCS, 



Research Design and Procedures ! \ \ , ■.;.> . ; 

Data collected for the study included Otis^Lennon Mental Ability * 
Test scores (I*Q*) * sex, Stanford Achievement Test scores (reading 
ability) , number of chapters for which 701 or better was achieved on the 
chapter test, number of excursions 'successfully completed (at 70% level 
on tests), pre-, arid post-test scores on ;the IS CS-based Level 1 
examination, an index (Know You ^faow) of ^s tudent awareness of* readiness 
for tests, and T a 'Quality Index derived from, results of tests based ^upon 
each chapter. " % J • . * 
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The,: authors .provide information about ^dministrSjfcion of the course 
within the school* The self facing nature of IS OS was accomodated through 
> = levels for course credity with quantity variations between levels • - The ( 
extent to whi^h there were statistical effects is noted below* t 
v ' Dtfiay?ere ; analyzed using ; descriptive statistical^ techniques and^ S 
*. correlations Means r standard deviations and ranges were calculated on ' '-V 
\ ._■ eight variables, was used for correlational comparisons* In addition, 
^ S ^ subjj|tits\ were cbmparad 4 on the basis of levels for course credit , arid in; 
•: groups according to sex. • •> ' , .>* \; "V .,V r -.p : , [ii. ■ \ - : ." 



^jRindings; ... ^ ^ r v .V- 1 v .- ' . : ' • L\- • ,.,='...- • \7 : 'A \ 

' TJia^fesearchers found no^ difference over the years in academic ..* : . 
potential ^r scientific" knowledge ; I . Q - and reading scores were - 
~ ■< consistenfcly;-:Pii^ standard deviation above general norins; quality of 
^K/ : w0rlf^emalhed pqnstant while quantity increased because of altered" 

^cqarse requirements, an^ Know Index rose during the study, 

l^nimal differences /were found. in qualitative measures of achievement 
among the course credit levels although th^; percentage of students opting 
^ for the: highest level almost doubled* Within the course credit, levels 
f the rese§r ehers :f ound himodality for both sexes,, but with minimal • ■ 

" differences* in achievement by sex- * \ ; 

= . • In correlation calculations, significant results were found. 

Quantitative and qualitative measure of achievement were found tp be 
correlated with IQ and reading ability to a X level of 0,001. The- ' s 
same level of significance was found for quality of achievement from 
pre- and post- test scores as compared to amount of work completed 
-Reading ability was pot significantly related to these variabiles 

\V \ 5;; ; • : > ABSTRACTOR'S ANALYSIS. ' ] ..• v' ; 

• - ' v vf' # V/"'< % . v - . < *- ■ : 

, Des .crip tive studies are important to educators. At the same time, 
they, .may be undramatic- The researchers found in this five-year study 
that variables tended in straight 1 ine patterns which produced limited 

• •> i \- : >H.: :r! -,\ .-V-:.- ; ! es ..' ■ : v ;,. ■ ■- . /■ • ' 
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significant change upt>n lAicW: to coiment, r ' : 

Nonetheless » information has been gained. This is another study 
which has < conf irmed the effectiveness of system commitments administrative 
leaderships ** and training support for teachers • " 'Perhaps other gains from 
the study are gratuitous *; ; - • 

Se^erai questions ware asked by researchers in the study, and are .' v 
^summarized in the second paragraph of this abstract* IQ and reading * 
ability scores are highly correlated with achievement, both quantitatively 
and qualitatively* * ISCS learning relationships in this' study held over 
time., Students were able in the study to evaluate how well they* ^* 
understood concepts before they -completed tests* These are findings 
school systems would be pleased to know following careful implementation 
of . any program, especially one to which substantial commitment has 1 been 
made. . '' ; ' •• ' * ; ■ . . • . •. -"•'-'>•*;• ' r 
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. Barufaidi, James P* and Jennifer V7. Swif t, * "The Influence of the BSCS- 

^ v k Lii tailing Skills Journal of Research in Science Teaching -17 (5j) I 
: ; 485^490* 1980* " : \ " " " ^ 

v _ ^De^c^ School Science;; . 

- " . r ' V ;G^ada l;v *I,is tuning Skills ; ; *S cience Cour s e :Im|>rovement: » ^ 
Projects; ^Science Curriculim; Science Education = n 

I^^n4fed abs|fect and analysis prepared especially for I,S,E. iby Steve 
Tipps, Univer^ty of Virginia. ... 



...... Purpose • "'V!' : * ■• - .- "" ' • 

, . • The study was designed to ascertain the effect of BSCS-ESSP * -\\ 

^ T _, instruction on listening ski 

-v' listening score,, and three subscores^-identif ication, reeall-j and ' 

interpretation—were compared with the student demographic variables of > 
age, gender, SIS, and school experience to determine if interaction among 
variables existed- : > - •*'■• ' 

Rationale- - . 

, / A number of studies have sndwn a positive relationship between 
inquiry-oriented science .ins truetion and reading/oral communication* 
However , specific research on listening has been minimal. This study 
. ; expands previous efforts relating science and language into the possible 
impact of inquiry techniques oh listening skills, ' % 

Research Design and Procedure - s , / 

~ ™ — - ~ " A-^f- " - : " • k / 

' V' " . • , ■•..'*.■ ? .= ' i * , 1 * ■ '' ' 

Four hundred eighty-one, first grade students participated. Schools 
and classrooms were randomly selected. Twelve hands-on activities from 
BSCS-ESSP were selepted ..as the treatment. Selected act iyities about 
concepts of sound included instructional strategies of discussion and 
questioning felt to encourage listening skills. Teachers were asked to 
follow the teachers 1 guide on a suggested schedule. Participation in v 
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BSCS^ESSP was, the independent variable. The Cooperative Primary Series 
Listening Test (OPSLT) was used as the dependent measure fot total . 
lis ten ikg perf OCTimce and three subskilis-^idettt if iekt ic^h 9 ■ recall s and ; , 
interpretation,, A Solomon Four-Group design was used for analysis. 
Pre-test was used as a covariate and post-test as the criterion variable. 
Regression lines were generated to demonstrate the relative gains made 
by the experimental and control groups. Demographic variables considered 
: in additional analyses were age , gender, socioeconomic status, anil 
prior experience in school. [ 



Findings .-. _ , , 

Students who scored above the mean on the pretest and who participated 

in the BSCS^ESSP activities improved total listening performance and 

. *- • ■ - . . . 

on the recall listening subskill. ^Experimental students also scored above 

A ^ontrol groups on the interpretation subskill, v ~". 

. Among experimental subjects, previous-school experience and higher : 

S^S were related to gains in total listening scores. For all subjects, 

previous experience in school and age were related to total listening 

performance. The oldest and youngest children scored lower on listening 

as \ did those from lower SES backgrounds* A Similar pattern of results 

was\ found with, listening subskills. Gender was not a factor f - however 

agei experiences and BBS were. 



Interpretations X > ' - 

Participation in activity oriented science with verbal interaction V 
was found to have a positive influence on listening with some first grade 
students.V Students, who already had average or above listening skills 
improved the most* Students, with prior experience in school settings 
and from higher SEE backgrounds also scored higher in listening after 
the .science lessons. • ' . ' # 

These findings were compared to others which also reported that 
listening skills did not change for. lower SES subjects, However, the " 



finding that listening was improved from rsoms students is Ccms is tent 

with recommendations that science instruction facilitate communication 

; '' ; ABSTRACTOR'S AHALYSIS ; ^; ^ 

This study is a positive contribution to validating the relationship 
and importance of science in the primary curriculum- Science provides 
activity and information for children f s talking, writing, reading, and 
listening. The practical importance of continued research in this area 
is immense when the needs of young children for science are eclipsed by 
demands £^ XXtStSSyT ^ . — - ^-"•-t^t't ^ 

Organization of 'the study appears thorough and the . analysis is 

appropriate. Report of the study could have been improved with the * 

addition of some specific information* The sizes of the experimental 

groups and control groups were never stated. Actual test scores (means, 

standard deviations)., especially on the comparison of demographic / 

variables* and subskills, would have helped the reader follow the 

conclusions. Importance versus significance of the gains is an unanswered 

question without some mean scores* 

With respect to treatment, monitoring of the actual conduct of 

lessons was not reported* Whether the lessons were actually* taught 

■ • ■ - . . -J 

according to the BSCS-ESSP program reflects on the conclusions. In — • 

addition, analysis by classroom might have been a useful adjunct to the 

findings* Results based on different adherence to the lessons or differing 

questioning/ teaching strategies could be addressed. 

An especially nagging issue is whether any of > the classrooms 

showed listening improvement for the below mean pre^trfst subjects or 

for lower SES, no prior, experience children* Should the readers conclude 

that inquiry science is not appropriate for these children? Such 

questions need to be addressed in future research to follow the positive 

findings of Mary Budd Rowe* The difficulty of these questions is the 

implied evaluation of individual teachers. 
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Goldsmith* R.<Iii "Readabili^ and Films trip Silection in Scieiice" 
by. Jbhri Edwards * : Investigations in Science Education 9 C3Vr 
62-64, 1983* V r \' ->--\ " "-■ ; ' ; : . 

' - Richard H. Goldsmith ; 

* \ ■"- ='"' : v" : St* Mary's College of Maryland ; . 



"The author is happy that the abstractor found the study to be an 
interesting addition to the literature on materials selection, This 
work represented the first study on* films trip readability. 

First, in response to the abstractor f s comments, I agree that the 
design of many filmstrips does not lend itself to readability analysis, 
• As the article no ted 7 this app roach works' only with passages that can 
be t tea ted as continuous reading materials, Concerning the comment that 
cap tibns are not meant to stand alone, it must be noted that captions 
witfT their accompanying pictures are in a similar category to many * 
texts where a large number of pictures accompany a text. These 
pictures provide context clues and may make a material easier to 
read- Readability measures can be used in these cases if one keeps 
these points in mig,; Follow-up studies involving the Cloze procedure 
would be a valuable follow-up to this study, 

The use of means reported with standard deviation is a legitimate 
method for reporting data. Considering the size of each group and the 
variety of reading levels involved, the alternative of giving a complete 
list of all or nearly all of the reading levels would be eombersome. 
Means provide a concise manner in which to summarize- the data. Thus 
the use of. means used with standard deviations is not counterproductive 
but indicates the trends and "dlearly points out the average reading 
levels found in each group using each formula, * • " 

The reason to re fc fer to the percentage above minimum Revels is not 
to be hard on publishers out to provide a value that is most useful to 
teachers- A teacher's students may be readings at several levels but 
there is usually a minimum reading, level at which many material at that 
level or above can be read by the entire class. The teacher may be " 
more confident in using filmstrips which are at least at this reading 



level. Knowing that the actual reading level is above the minimum s /\ "-'-V" 
level of class use would allow the teacher time to decide in advance ! 
either to . avoid the films trip or to prepare the class ^for its use by 
us ing s ome of the techniques men tioned in the ar t i ele * It i s imp o r t ant , 
as suggested* that films trip producers give some attention to this area 
in advance- The abstractor 1 s overall positive attitude, to the article 
and recommendations for follow-up studies are appreciated* This article, 
by focusing attention on this neglected area s . was designed to promote 
debate and discussion. It is hoped that it will provide, encouragement for 
more studies in this area. 
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' ; • IN RESPONSE TO THE ANALYSIS OF ,./ ' y ' : ' { . 

Silberstein, Moshe and^Pinchas Tamir.- factors Which Affect Students' 
Attitudes Towards the Use of Living Animals in Learning Biology 
by Constance M. Perry, investigations in Scienc e Education 9(2) • 

\/ ; : ... ,.■ ' 7-10; 1983 , ■' • ' ' _ * 

■ . Pinchas Tamlr •';.'.!-" ," 

The Hebrew University of Jerusalem ' 



Our conclusion regarding the greater tendency of students to 
agree with sacrifice of animals f or research purposes is not based on 
_ ;B 0m PH?5™ of the results in Parts B and D, but, rather, on the . 
direct responses to items in the questionnaire which .are explicitly 
mentioned in Item 2' of the review. 

It Is true that, the article is complex. Yet., the relatively 
complex statistical. analyses which most teachers would not understand 
were necessary to, uncover the information about the relative effects 
pf different factors. 

While 1 accept the suggestions for further research, I would 
like to see a- comparative study among students In different countries 
(Japan, U.S.A., Britain, Hungary* West Germany, China). , 
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tN RESPONSE TO THE MALYSIS OF 

Kiely-Brocato s KathlJen, "An Assessment "of Visitor Attitudes Toward 
Resource Use and Management * u by Ronald D. Simpson* Investiga- 
tions in Science Education , 9(3): §1-12, 1983- : ~^ " ; 

■ \- Kathleen Kiely-Broeato v ' * 

, - *■ 1 ■ : Chiep, 'Land Resources Management Branch BP - 
■ S . Department of the Interior * 

The abstractor/ appropriately points out that the paper did not 
report the basis on! which the 44 items included' in the attitude scal^e 
were selected and reviewed* An explanation of the origin of these f 
attitude items -is in order, particular Iv 

items is also based on Fishbein's theoretical framework* The methodology 
is detailed in Kia^y (1979) and the following -is from that, dissertation* 

According to jFishbein and Ajzen (1975) , a person may hold a large 
number of beliefs about an object* but his attitude toward an object 
is primarily determined by his, salient beliefs about the objects "„ 
beliefs which stapd out against all others, Since people may hold 
different salient! beliefs and the number of salient beliefs may differ 
from person-- topper son * it is difficult to obtain a precise measure of 
beliefs determining a given individual f s attitude ysing a, standard 
attitude scale, / However , an approximation can be made of modal salient 
Reliefs within a| given population* Thi s c an be accomplished by asking 



a sample of the (population in free response* The beliefs occurring 
with the greatest frequency are "then considered modal salient beliefs 
and form, the core of an attitude survey* 

Research Cjh human attention and information processing indicates that 
people can process^ only five to nine items %f information at a time 
(Handler 1967) j It can be argued that a person's attitude toward any 
given obj ect is primarily determined by no more than five to nine 
beliefs about jthat objects beliefs that are salient at that temporal 
point- In li^ht of this, it seems reasonable - to assume that an overall 
'attitude toward resource use and management may best.be described as a 
composite j^pre consisting of attitudes toward various policies ox 
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various components of resource 1 management , in view of the Lane letter 
CI918) f ; long range goals and objtctives set down by Secretary ofc the^ 
Interior Udall (1964) , the Compilation of the Administrative Policies 
for the Nationa l Parka and National Moniments of Scientific Significance 
—Natural Area Category (1967V and ronmiT^Mrm Kmrir>r,*i p a tfe : , 

Servicre personnel at Shenandoah, policies and actions under four major . 
topics were chosen for .attitude assessment: vegetation, wildlife, 
fire, and backequntry . - - ; - * ' * 

^ Twenty-five open-ended questions were developed using subtopics 
suggested by the chief park ranger. These items formed the cor^S the 
questionnaire designed to determine what aspects of resource use and 
management were salient: -to visitors. -TJixs was done to avoid creating * > 
attitudes on the final; questionnaire by asking questions about * * 

policies or actions of ; no ; concern to park visitors* - 

Questionnaires were distributed to a ncSirandom sample of 100 
Shenandoah National Park visitors in the Big Meadows campground during 
the period of July 8 through July 15, 1977/ Forty responses were also 
obtained via collection boxes placed in By rd and Dickey Ridge Visitor 
Centers, and -Sky land and. Big Meadows Lodges * 

\ A frequency count of responses to each question formed the basis 
of a pretest questionnaire which contained items similar to the 44 
attitude items used in the final survey; instrument. The pretest 
was administered via a mail questionnaire, under conditions .comparable 
to those anticipated in the final study. In order to contact partici- 
pants, an information .release form was presented to visitors as they 
registered for campgrounds backcountry, or lodge use by park or con- 
cession personnel. Visitors were contacted on randomly selected 
days at Che following placed i Big Meadows and Matthews Arm Campgrounds, 
Byrd and Dickey Ridge Visitor Centers^ and Sky land : and Big Meadows 
Lodges p Separate random samples of lodge, backcountry, and campground 
users were drawn from the list of names obtained. Total sample size 
was 150* Individual samples were indicative ]^f the population toward 
which the final stud^ was directed,-. 



Mora than 55 p ercent o f the quei tiohnkir es e yer e -returned in* ' % - 
response to the intial mailing and follow-up postcards Another 22 1 
percent were returned after the second and third mailings. Over: - s 
90 percent of the questionnaires returned were completed. As •<-. /■ 

requested, many respondents indicated those items they found 
difficult or confusing and offered., useful suggestions considered 
in final questionnaire design* •;• - . 

: . The pretest helped estimate cost, variance of items , sub grouping 
(i.e. * lodge, backcountry, lodge users) sample sizes and potential 
problems; for^ theAfinal version of the questionnaire* Several r 
open-ended questions were used to aid in final categorizations for 
.the items ♦ , L \ . ...... ..... ... ^ 1 - „ . ..... .... .. L, ... .. 

Individual items were scrutinized to check for nonresppnse 
or -indicated confusion. ^Only items exhibiting diseriminability - 
were retained in the final questionnaire* ■ Elimination". 'was -"the, 
via t- tests comparing attitude item secjpres of : the upper and lower " 
25 percent of the respondents , in terms of^ overall attitude scores 
(Edwards 1957) * Analyses of variance suggested % more* fineJLy* 
tuned scaling procedure was heeded;' hence, the modified matrix 
technique was developed for us e in the final fStudy* 
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